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This  report  provides  Information  and  analysis  on  t’fia*  physical  condition  of  the 
dam  as  of  the  report  date,  Infonsaclon  and  analysis  are  based  on  visual 
Inspection  of  the  dam  by  the  perfocning  organization. 

Visual  inspection  of  this  dam  did  not  reveal  conditions  which  constitute 
an  immediate  hazard  to  human  life  or  property.  However,  the  dam  has  some 
deficiencies  which  require  further  engineering  investigations 
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Using  the  Corps  of  Engineer's  Screening  Criteria  for  the  initial  review 
of  spillway  adequacy,  it  has  been  determined  that  the  structure  would  be 
overtopped  by  ail  storms  exceeding  26*  of  the  Probable  Maximum  Flood  (PMF). 
Since  the  upper  portion  of  this  dam  is  an  earth  embankment,  overtopping 
could  cause  failure  of  the  dam.  A  dam  break  analysis  indicates  that  an 
overtopping  induced  failure  would  significantly  increase  the  hazard  to  loss 
of  life  downstream’ of  the  dam  from  that  which  would  exist  just  prior  to 
failure.  Therefore,  the  spillway  is  adjudged  to  be  "seriously  inadequate" 
and  the  dam  is  assessed  as  "unsafe;  non-emergency". 

Immediately  upon  receipt  of  this  notification,  a  system  for  providing 
around-the-clock  surveillance  of  the  dam  during  periods  of  unusually  heavy 
precipitation  should  be  developed  and  implemented.  An  emergency  action 
plan  for  the  notification  and  evacuation  of  downstream  residents  should  also 
be  developed.  ' 
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This  repor':  Is  prepared  under  guidance  cotiraised  is.  rhe 
Sacoimcended  Guidelinee  tor  Safecy  laspecrloa  si  3aas,  tor  ?hase  I 
Tavescigacions.  Copies  or  these  guidelines  stay  be  obcained  from 
the  Office  or  Chief  of  Engineers,  :Jashingcoa,  O.C.  20314.  The 
purpose  of  a  Phase  I  Invescigacion  is  to  ideaciiy  eoepeditiously 
chose  dams  vhich  nay  pose  hazards  to  husan  lift  or  property.  The 
assessmenc  of  the  general  condition  of  the  dam  is  based  upon  availabla 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  STibsurface  investigations,  casting, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Invescigacion;  however,  Che  invescigacion  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  chat  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  c.he  cine  of  inspection  along  with  data  availabla  to  the  inspection 
team.  In  cases  where  the  reser'/oir  was  lowered  or  drained  prior  to 
insaectioa,  such  action,  while  iaproving  the  stability  and  safety  of 
t.ha  dam,  removes  the  normal  load  on  the  structure  and  nay  obscure 
terrain  conditions  which  night  otherwise  be  detectable  if  inspected 
•under  the  normal  operating  an'/irotanenc  of  the  structure. 

It  is  laportanc  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionazT'  in  nature.  It  would  be  Incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  Che  dam  at  some  point  in  the  future.  Only  through  freouenc 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  1  inspections  are  not  intended  to  provide  detailed  hydrologit 
and  hydraulic  analyses.  In  accordance  with  the  established  Goicalines, 
the  Spillway  Test  flood  is  based  on  the  esciaacad  ''Profaabls  Mated  sum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  ruaeff ) ,  or 
fractions  thereof.  Secause  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  act  pass  the  test  flood  should 
not  be  Interpreted  as  necessarily  posing  a  highly  inacequace  condition. 


The  t’^t  flood  provides  a  measure  of  relative  spillway  capacity  and 
aerves  as  an  aide  in  deterainiag  the  need  for  more  detailed  hydrologic 
and  hydraulic  st-ediss,  considering  the  size  of  the  dam,  its  general 
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Name  of  Dam: 

State  Located; 
County: 

Watershed: 

Stream: 

Date  of  Inspection: 


Garnet  Lake  Dam 
(I.D.  No.  NY-n67) 

New  York 

Warren 

Upper  Hudson  River  Basin 
Min  Creek 
July  28,  1981 


ASSESSMENT; 

Visual  inspection  of  this  dam  did  not  reveal  conditions  which  constitute 
an  imnediate  hazard  to  human  life  or  property.  However,  the  dam  has  some 
deficiencies  which  require  further  engineering  investigations. 

Using  the  Corps  of  Engineer's  Screening  Criteria  for  the  initial  review 
of  spillway  adequacy,  it  has  been  determined  that  the  structure  would  be 
overtopped  by  all  storms  exceeding  26*  of  the  Probable  Maximum  Flood  (PMF). 
Since  the  upper  portion  of  this  dam  is  an  earth  embankment,  overtopping 
could  cause  failure  of  the  dam.  A  dam  break  analysis  indicates  that  an 
overtopping  induced  failure  would  significantly  increase  the  hazard  to  loss 
of  life  downstream  of  the  dam  from  that  which  would  exist  just  prior  to 
failure.  Therefore,  the  spillway  is  adjudged  to  be  "seriously  inadequate" 
and  the  dam  is  assessed  as  "unsafe;  non-emergency". 

Immediately  upon  receipt  of  this  notification,  a  system  for  providing 
around-the-clock  surveillance  of  the  dam  during  periods  of  unusually  heavy 
precipitation  should  be  developed  and  implemented.  An  emergency  action 
plan  for  the  notification  and  evacuation  of  downstream  residents  should  also 
be  developed. 

It  is  recommended  that  within  3  months  of  the  date  of  notification  of  the 
owner,  a  hydro logic/ hydraulic  investigation  of  the  structure  should  be 
commenced.  Mitigating  measures  for  increased  spillway  capacity  deemed 
necessary  as  a  result  of  the  investigations  should  be  completed  within 
18  months. 

Several  other  deficiencies  were  noted  on  this  structure.  These  deficiencies 
should  be  corrected  within  12  months  of  the  date  of  notification  of  the  owner. 
Among  the  required  actions  are  the  following: 

1.  Cut  brush,  trees,  and  weeds  growing  on  the  dam  embankment. 


2.  Flatten  embankment  slopes,  especially  the  seriously  oversteepened 
segment  near  the  site  of  the  old  hydro-electric  plant. 

3.  Drain  the  small  pool  beyond  the  downstream  toe  of  the  dam  and  keep 
the  soft  area  under  surveillance. 

4.  Fill  the  gaps  between  the  three  pipe-arches  and  the  downstream  headwall. 

5.  Repair  the  cracks  and  small  \")ids  in  the  downstream  headwall. 

6.  Fill  the  voids  on  the  crest  and  under  the  downstream  end  of  the 
concrete  apron. 

7.  Make  the  reservoir  drain  operational. 


Si 


y 


-S>-  O/ 

George  Koch  • 

Chief,  Dam  Safety  Section 
New  York  State  Department 
of  Environmental  Conservation 
NY  License  No.  45937 


Approved  by: 


/Col.  k/.  M. 

New  York  District 


ngineer 


Date: 
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SECTION  1;  PROJECT  INFORMATION 
1.1  GENERAL 


a.  Authority 

The  Phase  1  Inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the 
requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  Inspection  was  conducted  to  evaluate  the  existing  conditions  of 
the  dam,  to  Identify  deficiencies  and  hazardous  conditions,  to  determine 
if  these  deficiencies  constitute  hazards  to  life  and  property,  and  to 
reconmend  remedial  measures  where  required. 

1,2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam 

Yhe  Garnet  Lake  bam  Is  a  composite  structure  with  the  lower  portion 
consisting  of  concrete  and  stone  and  the  upper  portion  formed  by  an 
earth  roadway  embankment.  The  spillway  for  the  dam  consists  of  three 
ungated  corrugated  steel  pipe-arch  culverts. 

The  dam  is  about  160  feet  long  and  15  feet  high.  The  crest  Is  18.5 
feet  wide.  A  paved  local  road  crosses  the  crest  of  the  dam.  The 
stone  and  concrete  portion  composes  the  lower  9  feet  of  the  structure 
while  the  earth  fill  makes  up  the  upper  6  feet.  Some  earth  fill  from 
the  roadway  covers  the  concrete  and  stone  on  both  the  upstream  and 
downstream  faces  at  either  end  of  the  spillway. 

The  spillway  consists  of  three  44  Inch  by  72  Inch  bitumenous  coated 
corrugated  steel  pipe-arch  culverts  located  near  the  middle  of  the 
dam.  The  pipes  are  20  feet  long  and  there  are  concrete  headwalls  at 
both  ends  of  the  pipe.  There  are  provisions  for  stop  logs  on  the 
upstream  end  of  each  of  the  pipes.  The  pipes  outlet  onto  a  concrete 
apron  structure  which  Is  about  10  feet  wide.  At  the  end  of  the  apron 
there  Is  a  3  foot  drop  to  boulders  in  the  outlet  stream  plunge  pool 
area. 

There  Is  a  reservoir  drain  believed  to  be  an  8  to  10  Inch  diameter 
pipe,  extending  through  the  base  of  the  dam.  The  control  mechanism 
for  this  pipe  1  attached  '  >  the  headwall  at  the  upstream  end  of  the 
.  spillway. 


-1- 


b.  Location 

This  dam  1s  located  on  Garnet  Lake  Road  in  the  Town  of  Johnsburg, 
Warren  County.  The  dam  Is  at  the  northeast  end  of  Garnet  Lake.  It 
is  approximately  7  miles  southwest  of  the  hamlet  of  Weavertown  and 
six  miles  south  of  New  York  State  Route  8. 

c.  Size  Classification 

This  dam  is  15  feet  high  and  has  a  storage  capacity  of  2464  acre-feet. 
Therefore,  the  dam  is  in  the  intermediate  size  category  as  defined 
by  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams". 

d.  Hazard  Classification 

This  dam  is  classified  as  "high"  hazard  due  to  the  presence  of  six 
houses  and  mobile  homes  downstream  of  the  dam  including  several 
immediately  adjacent  to  the  stream  channel. 

e.  Ownership 

The  lower  portion  of  this  dam  is  owned  by  the  Garnet  Lake  Civic 
Association.  The  Town  of  Johnsburg  owns  and  maintains  the  upper 
portion  of  the  dam  including  the  roadway  which  runs  along  the  crest 
of  the  dam  and  the  three  spillway  pipes.  The  contact  person  for  the 
Civic  Association  is  their  attorney,  Mr.  Edward  Stewart,  Box  2, 

Circle  Avenue,  North  Creek,  New  York  12853.  His  office  phone  number 
is  (518)  251-2221.  The  Town  of  Johnsburg's  Supervisor  is  Mr.  Sterling 
Goodspeed.  His  address  is  Town  Hall,  North  Creek,  New  York  12853. 


f .  Purpose  of  Dam 

ThJs  ^am  is  used  to  maintain  the  level  of  Garnet  Lake  for  recreational 
purposes. 

q.  Design  and  Construction  History 

mis  dam  was  originally  constructed  in  1853.  It  was  extensively  re¬ 
constructed  in  or  about  1913  for  the  North  Creek  Electric  Company.  The 
structure  was  reconstructed  into  its  present  configuration  in  the  early 
1950's.  At  that  time,  members  of  the  Civic  Association  replaced  the 
existing  timber  crib  dam  with  a  concrete  and  stone  structure.  The  Town 
rebuilt  the  roadway  and  installed  the  three  spillway  culvert  pipes 
at  the  same  time. 

h.  Normal  Operating  Procedures 

The  only  operation  procedure  on  this  structure  is  the  installation  of 
one  stop  log  at  the  upstream  end  of  each  of  the  three  culvert  pipes 
in  late  May  of  each  year.  These  stop  logs  are  then  removed  in  early 
September. 

.3  PERTINENT  DATA 


a.  Drainage  Area  (sq.mi.) 


8.62 
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b.  Discharge  at  (cfs) 

Three  pipe-arches  -  Water  Surface  at  Top  of  Dam  420 

c.  Elevation  (USGS  Datum) 

Top  of  Dam  1466.9 

Invert  of  Pipe-Arches  1462.0 

Invert  of  Reservoir  Drain  Unknown 

d.  Reservoir  -  Surface  Area  (acres) 

Top  of  Dam  287+ 

Invert  of  Pipe  Arches  287 

e.  Storage  Capacity  (acre-feet) 

top  Of  Dam  2464 

Invert  of  Pipe  Arches  957 

f.  Dam 

Type  -  Concrete  and  stone  structure  with  earth  fill  on  top; 
asphalt  road  runs  along  crest. 

Dam  length  (ft)  160 

Crest  Width  (ft)  18.5 

q.  Spillway 

Type :  Three  44  inch  by  72  inch  bituminous  coated  and  paved 
corrugated  steel  pipe  arches,  each  20  feet  long;  concrete  head- 
walls  on  both  ends  of  pipes;  concrete  apron  structure  extends 
10  feet  beyond  downstream  end  of  pipes;  vertical  drop  of  3  feet 
to  boulders  at  end  of  apron. 

h.  Reservoir  Drain 

Type:  Reported  to  be  an  8-10  inch  pipe  through  base  of  dam. 


Control;  Control  mechanism  attached  to  upstream  headwall  to 
spillwey  pipes;  drain  has  not  been  operated  in  many  years. 


SECTION  2:  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 

a.  Geology 

The  Garnet  Lake  Dam  is  located  in  the  Adirondack  Highlands  physio¬ 
graphic  province  of  New  York  State.  The  original  rock  was  sedimentary 
with  large  intrusions  of  igneous  rocks  (anorthosites,  granites, 
gabbros).  Much  of  this  rock  has  been  metamorphosed  by  heat,  pressure, 
folding  and  faulting.  Surface  features  of  the  rock  reflects  the 
effects  of  glaciation. 

The  surficial  soils  are  the  result  of  glaciations  during  the  Cenozoic 
Era,  the  last  of  which  was  the  Wisconsin  glaciation. 

b.  Subsurface  Investigations 

There  are  no  records  of  any  subsurface  investigations  which  were  per¬ 
formed  for  this  structure-  It  was  reported  in  an  inspection  report 
dated  1925  that  the  foundation  of  the  dam  consisted  of  boulders  and 
hardpan. 

2.2  DESIGN  RECORDS 

No  design  records  for  the  original  construction  or  any  of  the  subse¬ 
quent  reconstructions  were  available. 

2.3  CONSTRUCTION  RECORDS 

No  detailed  construction  records  were  available  for  this  dam.  A  sketch 
of  the  dam,  prepared  in  1913,  was  available.  It  was  not  included  in  the 
appendix  of  this  report  since  the  dam  was  extensively  reconstructed  in 
the  early  1950's  and  it  no  longer  resembles  the  sketch. 

The  last  major  modifications  to  the  structure  were  those  made  in  the 
Fifties.  At  that  time,  the  Town  of  Johnsburg  reconstructed  the  road 
on  top  of  the  dam  and  installed  the  three  spillway  pipes. 

2.4  OPERATION  RECORDS 

There  are  no  operation  records  maintained  on  this  dam. 

2.5  EVALUATION  OF  DATA 

Data  used  for  the  preparation  of  this  report  was  obtained  from  the 
Department  of  Environmental  Conservation  files,  from  measurements  taken 
at  the  time  of  the  inspection  and  from  discussions  with  Mr.  Paul  Scott 
of  the  Civic  Association.  The  information  available  was  limited  and 
analyses  performed  for  this  report  were  based  primarily  on  the  measure¬ 
ments  made  at  the  time  of  the  inspection. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Visual  inspection  of  the  Garnet  Lake  Dam  was  conducted  on  July  28,1981. 

The  weather  was  sunny  and  the  temperature  was  around  70  degrees.  At 
the  time  of  the  Inspection,  the  water  was  at  the  level  of  the  top  of 
the  stoplogs  on  the  spillway  pipes. 

b.  Dam 

Visual  Inspection  revealed  several  deficiencies  on  this  structure. 

There  was  extensive  growth  of -brush,  trees,  and  weeds  on  the  downstream 
slope  which  prevented  a  detailed  visual  Inspection  of  the  slope.  Some 
brush  was  growing  on  the  upstream  slope  as  well.  Both  the  upstream 
and  downstream  slopes  of  the  earth  fill  were  fairly  steep  (approximately 
1  vertical  on  2  horizontal).  There  was  one  segment  of  the  downstream 
slope  which  was  even  steeper  (IV  on  IH).  This  segment  was  to  the  left 
of  the  spillway  section  and  was  originally  the  site  of  a  hydroelectric 
plant.  No  remains  of  the  plant  were  visible. 

The  embankment  portion  1s  composed  of  sand  and  gravel  which  also  make 
up  the  roadway.  There  was  up  to  9  Inches  of  asphalt  pavement  on  the 
crest.  There  were  two  voids  In  the  crest  Immediately  above  the  spill¬ 
way  pipes,  one  at  either  end  of  the  pipes.  The  void  on  the  downstream  end 
was  the  largest.  It  was  approximately  1  foot  in  diameter  and  2  feet  deep. 
This  void  was  being  repaired  at  the  time  of  the  Inspection. 

One  soft  area  was  noted  beyond  the  downstream  toe.  This  area  was  to  the 
left  of  the  spillway  section  and  approximately  In  line  with  the  old  power 
house.  A  pool  approximately  20  feet  In  diameter  had  formed  adjacent 
to  the  normal  stream  channel.  There  was  no  actual  seepage  in  this  area 
and  it  is  possible  that  the  pool  Is  the  result  of  backwater  from  the 
stream  channel. 

c.  Spillway 

3evera)  deficiencies  were  noted  on  the  spillway  section.  The  three  pipe- 
arches  were  In  satisfactory  condition.  The  bituminous  coating  material 
had  been  removed  from  the  lower  portion  of  each  of  the  pipes  and  there 
was  some  minor  rusting  noted  In  these  unprotected  areas.  There  were  3 
Inch  wide  gaps  between  the  downstream  concrete  headwall  and  the  crowns 
of  all  three  pipes.  There  were  also  several  other  large  cracks  In  this 
headwall.  Cracks  up  to  3  Inches  wide  were  noted  In  the  concrete  between 
and  above  the  pipes.  There  were  small  areas  of  concrete  removal  In  the 
wall  at  the  lower  comers  of  each  of  the  pipe-arches. 

The  concrete  on  the  downstream  apron  Is  in  good  condition  with  no  crack¬ 
ing  or  deterioration  noted.  There  were  1  inch  wide  cracks  with  some 
concrete  loss  along  the  base  of  the  side  walls  at  either  end  of  the 
apron.  Large  boulders  were  exposed  beneath  the  downstream  end  of  the 
apron.  There  were  two  small  voids  which  extended  for  up  to  1  foot  under 
the  downstream  toe. 
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Reservoir  Drain 

The  reservoir  drain  is  reported  to  be  an  8-10  inch  pipe  through  the 
base  of  the  dam.  The  control  mechanism  for  the  valve  on  this  pipe 
is  located  on  the  upstream  headwall.  This  valve  reportedly  has  not 
been  operated  in  over  twenty  years.  The  outlet  of  the  pipe  could 
not  be  located. 

e.  Reservoi r 

The  scopes  adjacent  to  the  lake  were  fairly  steep  and  forested..  There 
were  no  signs  of  soil  instability  in  the  reservoir  area. 

f.  Downstream  Channel 

The  channel  downstream  of  the  dam  is  lined  with  brush  and  trees. 

There  are  numerous  boulders  in  the  channel.  Some  of  these  boulders 
have  been  placed  across  the  stream  channel .approximately  30  feet 
downstream  of  the  dam,  forming  a  pool. 

3.2  EVALUATION  OF  OBSERVATIONS 


Visual  inspection  revealed  several  deficiencies  on  this  structure.' 

The  following  items  were  noted: 

1.  Brush,  trees  and  weeds  growing  on  the  dam  embankment  preventing 
a  detailed  inspection  of  the  dam. 

2.  Embankment  slopes  which  were  fairly  steep  including  one  seriously 
oversteepened  segment  (site  of  an  old  hydroelectric  plant). 

3.  Voids  in  the  crest  immediately  above  the  spillway  pipes. 

4.  A  soft  area  at  the  edge  of  a  20  foot  diameter  pool  beyond  the 
downstream  toe  of  the  dam. 

5.  Gaps  between  each  of  the  three  pipe-arches  and  the  downstream 
headwal 1 . 

6.  Cracks  and  small  voids  in  the  downstream  headwall. 

7.  Small  voids  under  the  downstream  end  of  the  concrete  apron. 

8.  A  reservoir  drain  pipe  which  is  probably  inoperable. 


SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURE 


4.1  PROCEDURES 


Normal  operation  is  to  allow  water  to  flow  through  the  ungated 
spillway  pipes.  One  10  inch  stop  log  is  placed  across  the  inlet  at 
each  of  the  three  pipes  each  year  in  late  May.  These  boards  can  then 
be  removed,  one  at  a  time  during  dry  summers  to  provide  a  flow  of 
water  in  the  downstream  channel.  The  normal  schedule  is  to  remove  the 
stop  logs  each  year  in  early  September  and  allow  the  water  surface  to 
drop. 

4.2  MAINTENANCE  OF  DAM 


Some  maintenance  work  is  performed  on  the  dam  by  the  Town  of  Johnsburg. 
The  dam  is  also  inspected  occasionally  by  representatives  of  the  Civic 
Association. 

4.3  WARNING  SYSTEM  IN  EFFECT 


No  apparent  warning  system  for  the  evacuation  of  downstream  residents 
is  present. 

4.4  EVALUATION 


The  operation  procedures  for  this  dam  are  satisfactory.  Increased 
maintenance  efforts  are  needed  to  repair  the  deficiencies  noted  in 
Section  3. 
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SECTION  5;  HYDROLOGIC/HYDRAULIC 

5.1  DRAINAGE  AREA  CHARACTERISTICS 


Delineation  of  the  watershed  for  Garnet  Lake  was  made  using  the 
USGS  15  minute  quadrangle  sheets  for  Thirteenth  Lake,  North  Creek, 
Harrisburg,  and  Lake  Luzerne,  New  York.  The  8.62  square  mile 
drainage  area  consists  primarily  of  forested  lands.  There  are 
two  ponds.  Round  Pond  and  Mud  Pond  in  the  upper  portion  of  the 
drainage  area.  Relief  in  the  watershed  is  very  steep  with  slopes 
ranging  from  20%  to  40%.  Mountains  within  the  drainage  area  rise 
to  1500  feet  above  the  reservoir  level. 

5.2  ANALYSIS  CRITERIA 


The  anlysis  of  the  floodwater  retarding  capability  was  made  using 
the  Corps  of  Engineers  HEC>1  computer  program.  Dam  Safety  version. 

This  program  uses  the  Snyder  Synthetic  Unit  hydrograph  and  the 
“Modified  Puls”  flood  routing  procedure.  The  spillway  design  flood 
selected  for  analysis  was  the  Probable  Maximum  Flood  (PMF)  in  accord¬ 
ance  with  the  recommended  guidelines  of  the  U.S.  Amy  Corps  of  Engin¬ 
eers.  The  PMF  event  is  that  hypothetical  storm  event  resulting  from 
the  most  critical  combination  of  rainfall,  minimum  soil  retention 
and  direct  runoff  that  is  considered  reasonably  possible  for  a 
particular  watershed. 

5.3  SPILLWAY  CAPACITY 

The  spillway  for  this  structure  consists  of  three  44  Inch  by 
72  inch  pipe-arches  located  In  the  center  of  the  upper  portion  of 
the  dam.  The  pipe-arches  operate  as  culverts  under  inlet  control 
conditions.  Normal  operation  procedures  are  to  put  one  stop  log 
across  the  base  of  each  pipe-arch  to  maintain  a  higher  water  surface 
from  late  May  to  early  September.  For  the  purposes  of  this  analysis, 
it  was  assumed  that  no  stop  logs  were  in  place  and  that  the  initial 
water  surface  was  at  the  pipe-arch  inverts. 

The  flood  analysis  performed  for  this  dam  indicates  that  the  spillway 
does  not  have  sufficient  capacity  for  discharging  one-half  the  PMF. 

For  this  storm  event,  the  peak  Inflow  is  4933  cfs  and  the  peak  outflow 
is  2692  cfs.  The  PMF  peak  Inflow  Is  9866  cfs  and  the  peak  outflow  Is 
7756  cfs.  The  capacity  of  the  three  pipe-arches  with  the  water  surface 
at  the  top  of  the  dam  Is  420  cfs. 

5.4  RESERVOIR  CAPACITY 


The  stage-storage  Information  available  on  this  structure  Is  very 
limited.  Based  on  planimetered  areas,  the  surcharge  storage  capacity 
between  the  Invert  of  the  pipe-arches  and  the  top  of  the  dam  Is  1507 
acre- feet.  This  Is  equivalent  to  a  direct  runoff  depth  of  3.3  Inches 
over  the  watershed. 
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5.5  FLOODS  OF  RECORD 

No  records  were  available  regarding  the  flood  of  record. 

5.6  OVERTOPPING  POTENTIAL 

Analysis  using  the  PMF  and  one-half  the  PMF  storm  events  indicates 
that  the  dam  does  not  have  sufficient  spillway  capacity.  The  com¬ 
puted  depths  of  overtopping  for  these  two  events  are  4.09  feet  and 
1.84  feet  respectively.  All  storm  events  exceeding  26%  of  the  PMF 
will  result  in  the  dam  being  overtopped. 

5.7  Using  the  Corps  of  Engineer's  screening  criteria  for  initial  review 
of  spillway  adequacy,  it  has  been  determined  that  the  dam  would  be 
overtopped  by  all  storms  exceeding  26t  of  the  PMF.  Since  a  failure 
of  this  embankment  dam  would  increase  the  hazard  to  downstream  resi¬ 
dents  over  that  which  would  exist  just  prior  to  the  failure,  the 
spillway  capacity  is  adjudged  as  seriously  inadequate. 
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SECTION  6;  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

Visual  observations  of  the  structure  revealed  several  deficiencies. 
Extensive  growth  of  brush  and  trees  prevented  a  detailed  inspection 
of  the  slopes.  Both  the  upstream  and  downstream  slopes  were  fairly 
steep.  One  segment  of  the  downstream  slope  was  steeper  than  a 
1  vertical  on  1  horizontal.  This  was  the  site  of  an  old  hydro¬ 
electric  plant. 

There  were  several  deficiencies  noted  on  the  spillway  section.  There 
was  a  3  inch  gap  between  the  crown  of  each  of  the  pipe-arches  and  the 
downstream  headwall.  Several  cracks  and  small  voids  were  also  noted 
on  this  headwall. 

b.  Design  and  Construction  Data 

^lo  design  or  construction  Information  was  available  concerning  this 
structure.  Due  to  the  lack  of  data  and  due  to  the  unusual  composition 
of  the  structure  (the  lower  portion  concrete  and  stone  and  the  upper 
portion  earth  fill)  a  stability  analysis  was  not  done. 

c.  Seismic  Stability 

Yh^s  dam  is  located  in  Seismic  Zone  2.  Due  to  the  composition  of 
the  structure,  no  seismic  stability  analysis  was  performed. 
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SECTION  7;  ASSESSMENT/ RECOMMENDATIONS 
7. 1  ASSESSMENT 


a.  Safety 

The  Phase  I  inspection  of  the  Garnet  Lake  Dam  revealed  that  the 
spillway  capacity  is  seriously  inadequate  and  outflows  from  all 
storms  exceeding  26%  of  the  Probable  Maximum  Flood  would  overtop 
the  dam.  A  dam  break  analysis  indicates  that  an  overtopping 
induced  failure  would  significantly  increase  the  hazard  to  loss 
of  life  downstream  of  the  dam.  Therefore,  the  spillway  is  ad¬ 
judged  as  seriously  inadequate  and  the  dam  is  assessed  as  unsafe, 
non-emergency. 

The  inspection  also  revealed  several  other  deficiencies  which  affect 
the  safety  of  this  structure.  Among  these  were  a  seriously  over¬ 
steepened  section  of  the  downstream  slope  of  the  embankment  and 
cracks  in  the  downstream  concrete  headwall  for  the  three  spillway 
pipe-arches. 

b.  Adequacy  of  Infonnation 

The  information  which  was  available  for  the  preparation  of  this  report 
was  quite  limited.  Sketches  developed  from  field  measurements  taken 
at  the  time  of  inspection  were  used  for  the  hydrologic/hydraulic 
analysis.  Other  data  such  as  stage-storage  curve  was  estimated  based 
on  available  information. 

c.  Need  for  Additional  Investigations 

i^nce  the  spi'llway  has  been  assessed  as  seriously  inadequate,  additional 
hydrologic/hydraulic  investigations  are  required  to  more  accurately 
determine  the  site  specific  characteristics  of  the  watershed.  Analyses 
will  then  be  required  to  determine  how  to  provide  the  additional  spill¬ 
way  capacity  needed. 

d.  Urgency 

The  additional  hydrologic  and  hydraulic  investigations  which  are  needed 
should  be  commenced  within  3  months  of  the  date  of  notification.  Other 
deficiencies  should  be  corrected  within  12  months. 

7.2  RECOWENDED  MEASURES 


a.  After  the  hydrologic/hydraulic  investigation  has  been  completed, 
mitigating  measures  dealing  with  the  seriously  inadequate  spillway 
should  be  undertaken. 

b.  Brush,  trees  and  weeds  growing  on  the  dam  embankment  should  be  cut 
to  permit  a  more  detailed  inspection  of  dam. 

c.  The  embankment  slopes  should  be  flattened  with  special  attention 
given  to  the  seriously  oversteepened  segment  near  the  site  of  the 
old  hydro-electric  plant. 
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d.  The  pool  beyond  the  downstream  toe  of  the  dam  should  be 
drained  and  the  soft  area  at  the  toe  should  be  kept 
under  surveillance. 

e.  The  gaps  between  the  three  pipe-arches  and  the  downstream 
headwall  should  be  filled. 

f.  The  cracks  and  small  voids  In  the  downstream  headwall  should 
be  filled. 

g.  The  voids  on  the  crest  of  the  dam  Imnedlately  above  the  spill¬ 
way  pipes  should  be  rilled. 

h.  Voids  under  the  downs ’■•“earn  end  of  the  concrete  apron  should 
be  repaired. 

1.  The  reservoir  drain  should  be  made  operational. 

j.  An  emergency  action  plan  for  the  notification  and  evacuation 
of  downstream  resident  should  be  developed. 
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Fl’Sli  AND  TREES  GROWING  ON  DOWNS'^REAM  SLC^E 
IN  AREA  GE  OLD  HYDROELECTRIC  PLANT 


SECTION  OF  OVERSTEEPENED  SLOPE  WHERE 
HYDROELECTRIC  PLANT  USED  TO  DE  LOCATED 


i 


UPSTREAM  HEADWALL  TO  PIPE-ARCKES; 

NOTE  CONTROL  MECHANISM  FOR  RESERVOIR  DRAIN 


SEPARATION  OF  3  INCHES  BETWEEN 
DOWNSTREAM  HEADWALL  Aiu)  CENTER  PIPE  ARC! 


I 


CRACKS  IN  DOWNSTPKAM  MEAPl’CLL 
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VISUAL  INSPECTION  CHECKLIST 


1) 


Sasic  Data 

a.  General 
Name  of  Dam 

Fed.  I.D.  a  A/V  1/67  ___  DEC  Dam  No.  ig^-S7V 

River  Basin  UP/*£ft  UotltC^Aj _ 

Location:  Town  lr<i><V//?Su<g  CS  _  County 

Stream  Name  (Aiul  CkESK _ 

Tributary  of  - 

Latitude  (N)  H  ^  3  Z., B  Longitude  [W)  *7*/- 

Type  of  Dam  Src^st  Cca/c/1£T£  ^  E^/inT/^ _ 

Hazard  Categoiry  _ 

Date(s)  of  Inspection  7/2  g/g/ _ 

Weather  Conditions  ..2p1 _ _ 

Reservoir  Level  at  Time  of  Inspection  jLis:  6gcoto  op* 

b.  Inspection  Personnel  R.L  WAfifiSA/tifji  Uj.CLy^fclr 


Tflp  or  \ 
ZrtPL  oC  s  J 


G.  Parsons  Contacted  (Including  Address  &  Phone  No.) 

£cs  Ats^fZ/ATfc/t  4  *7ooj/v>  of  Ta<y/v*s^t;^6 

Paul  ^cott-  /^g/KSf/e  of  L^tfe  Gt//c  ^sspcMr^o/V 


d.  History: 

Date  Constructed  ( I  3 


Date(s)  Reconstructed  H  S  Q 


Designer 

Constructed  3y  0^  CfV/c  A^SdCfjiT/oA/  t  Touj/V 

Owner  ^S?oc/|T><W- Qui/V^^  Of  LcujSA  P^nTtc^  ftp 

"TbuiAi  OwW£«>  OF  OpPSf^  PoR7(CA  cr 


2)  Embankment 


a.  Characteristics 

(1)  Embankment  Material 

T^fCk-  A^P^Ai.'f  ry[£A^T  CR£ST 


(25  Cutoff  Type  Nc^ 


(3)  Impervious  Cor 


(4)  Internal  Drainage  System 


Vertical  Alignment  ^Ar/SfACT<,R 


(2)  Horizontal  Alignment  bATf  S 


(3)  Surface  Cracks  /\/oa/£  •*  '^^RS  ^  Sp/CtUJA}'  P/ 

<iN£  At  OfisrA€AM^^  “  ft  Q ig^ S  Av  Vf^'Ci  Is  BfSS£li 


(cn  mm . . .  I  Ft,  h/Af^ETefi  Bi'Zfr  ~  /  r  UJ«« 

^fu.€[i  At  'T'lffyg  I AfJTPE^TiQAj 


c.  Upstream  Slope 

(1)  Slope  (Estimate)  (V:H)  /  0/vf  /i _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  SqM£ 

LeET 
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(M-)  Slope  Protection  R/P  Ra^  / Al  t^CiLATg^ 

^OC/^TiOa/S  _ 


(5)  Surface  Cracks  or  Movement  at  Toe  Jk. 


d.  Downstream  Slope 

(1)  Slope  (Estimate  -  V:H)  {  cm  I 'i  pg  _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  (a^flujT^y  oF 

'Tk£-e%  OA/  ^/gvr  -  ^tivsiQ  4^(jd£eLS  <^/Y  ^ft 

1,3)  Sloughing,  Subsidence  or  Depressions  0v£  ^V^R.ZT££^£m£^L 

C[\/tltl\  '7~Ci  LEfl~  Of*  ^p/lujjaY-  ^l^P£  ^  O/V  I  ^  Srs-^PfR 

It  Is  of  0^^  ^yCfi.ci£Lecrr/!iic  i^tu. 

(U-)  Surface  Cracks  or  Movement  at  Toe  ^  A/Q^<g- _ 


(5) 


(6) 


Seepage  C^Hs  Sorr  ^orreti  /v  ^//v<r  CQ^t/V 

■TryQucTOAf  -  figypA/ti  qF  Q/9»vs.  ^0  ^//3. 

A/a  ■SggpAig^  /g  Pug-L-  CouLCi  Se 


Sr<<<c <ZhamH€<- 

Extemal  Drainage  System  (Ditches,  Trenches;  Blanket) 


'Vo/vf 


(7)  Condition  Around  Outlet  Structure  $0Alg 

or  S' u)>^  y  ^Tfio  zrufiA _ 


(8)  Seepage  Beyond  Toe 


e.  Abutments  -  Embankment  Contact 

Sj9T(  s  T/O  cro/ey _ 
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(L^  Erosion  at  Contact  /V o/yc 


4-)  Instrumentation  (Momumentation/Surveys ,  Observation  Wells,  Weirs 
Piezometers,  Etc.') 
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5)  Reservoir 

a.  Slopes  ~?o  ^gggAUO//^ 


b.  Sedimentation  Nc^ne: 


Unusual  Conditions  Which  Affect  Dam 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.) 

{jjirM  Ss-i/ed^c  Ric^t  C^aa/a/e-z. _ 

b.  Seepage,  Unusual  Growth 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam 


d.  Condition  of  Downstream  Channel  ~  S*av)g'  Ac^RfSS 

Cha/va/sc  Pt-o/v<s<£  Tk^£z  or  C<y/<V/0<£Y. 

7)  Soillwavfs)  (Including  Discharge  Conveyance  Channel") 

f^/PE  ^fj.cA/s'S  ^ea/ts^  op  TTffe^os^ 


QPfdR.  RcA6'JJAy  PofiTl^Aj f^eAtcu/Oce-S  ^ /\ow/v>g7<g£>»A\  <^-VA5 

a.  General  I  Stop  ^o<s  //V  Pcacs  ^cigoss  U^gr>€g/<A\  E‘/vA,  Qp 

Fffie-^A.CAf  ~~ _ Coyc^friT  ^PAoaJ  3/i.AI/fTf' CrfiUcroAE' 

AdwySTgfWM.  Of?*  PfP^S _ 

b.  Condition  of  Service  Spillway  fifTu>A^/y a</<  ^hAYEflfA^ 

Spcts  Uif/£fi0  &(TofAi^inus  ff[ATe-/ifAc  Uas  Se£A/ 
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c.  Condition  of  Auxiliary  Spillway 


d.  Condition  of  Discharge  Conveyance  Channel  ffP£'^ 

QA/T^  C&^tcR.gTg  ^  S'"  Tq 


,cA/A/T/ov  - 


8)  Reservoir  Drain/Outlet 


Type:  Pipe 


Conduit 


Other 


Material 


Concrete 


Metal 


Other 


Size: 

Invert  Elevations :  Entrance  UN«A/ti\*JAJt  Exit 


Physical  Condition  (Describe) : 


Material ; 


Unobservable 


Joints : 


Structural  Integrity: 


Hydraulic  Capability: 


Alignment 


Means  of  Control:  Gate 
Operation:  Operable 


Valve  T 
Inoperable 


Uncontrolled 


Other 


Present  Condition  (Describe)  :  CevT^Ot  Ca/ 

Hefic^ixiAu,  (m  ^roa/t  Of  ~  Gat£  AJpr 

0 In. 

OurcfT  CootCk  A/or  6  c  tcx^ATsb 


M 


93-15-3(9/30) 

9)  Structural 

a.  Concrete  Surfaces  ^0  ^PALc/a/S 

^fc'TgR/oMTtOA/  /iZ-aTfCi 


b.  Structural  Cracking  ■^gyg/ous  Cka<K//JS  <3  a/  60CU/V  5rr/g^><A< 

CdACtfS  ^PTo  3'^'"  /a/  UJitTii/  6g^:ou>j 

c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement)  N\Kii/£f^Mr 

CjT  t  ^g^AuU/<^4.  MaL  ^BSUiJ£b  /^£rUJ££Ai 

RfP/C  CfiCUUA/  ^  Tvg  tO<<4X _ 

d.  Junctions  with  Abutments  or  Embankments  I  ^QTf  ^  ^■Toj££^ 

b^u\A/^TA^AitA  /)/*Roa/  t  UJACLS  "  Lq^  Op 

Ih  ~7]iy/5  /1r£-^ _ 


C^NCitTx^M  Ciow/VSr,^f^'^  A/£/<J0w/94 
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h. 


Joints  -  Construction,  etc. 


HciSiB 


Foundation 


j .  Abutments 


k.  Control  Gates  Uaj ^  S  S gft  ^  A&L^ 


1.  Approach  i  Outlet  Channels  S/?r/S‘P/qg.rd/g.V 


m. 


Energy  Dissipators  (Plunge  Pool,  etc.) 

OP  _ 


n.  Intake  Structures  Up's’T^eAifA  In.  600^  CcwLfrfaAi 

Cnpclr/Mc  0^  _ 


Intake  Structures 

A/o 


o.  Stability 


p.  Miscellaneous 


93-15-3(9/80'! 
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10)  Appurtenauit  Structures  (Power  House,  Lock,  Gatehouse,  Other) 
a.  Description  and  Condition 

<)v  La^T  e>^  Lca/c£^R  >^/VV’  Tp/icf 

CR.  fdUA/  ~  T^AT 

fs  f\M  <^V£fiSr£^p^A/eh  ■S^c.-t/oa/ 

<3^  ^L<^9£ _ 


n)  Operation  Procedures  (Lake  Level  Regulation): 

I  Stop  ^RoA/r 

^R-Cf/.gs  .  Toto/^Rg^s  Ev.^  qp  ■S>/c?/v<’  Ru/^ 

"Tq  ijd/Q'r£-^  Sufip4c£  Op  /C  T/ZEy  Caa/ 

TMeM  6p  "7^  Aciauj  /Q-FI^uo  CF  (O/iTg-jo  /m 

^UUAfSTAg'A^  Cf^AMAiGL  **' 

A'yTsr  LA6cti.  ^  17/^  iJATy-fi  0su/^c^.y  ^£4.5 

Rv  OcToag/^ _ 


( 


APPENDIX  C 


HYDROLOGIC/HYDRAULIC 
ENGINEERING  DATA  AND  COMPUTATIONS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


1 


AREA -CAPACITY  DATA; 

Elevation 

(ft.) 

Surface  Area 
(acres) 

Storage  Capacity 
(acre-ft. ) 

Top  of  Dam 

Design  High  Water 
(Max.  Design  Pool) 

_ 

Auxiliary  Spillway 
Crest 

— 

Pool  Level  with 
Flashboards 

Service  Spillway 

Crest 

W62.0 

^87 

^S1 

DISCHARGES 

Volume 

(cfs) 


1) 

Average  Daily 

2) 

Spillway  0  Maximum  High  Water 

V20 

3) 

Spillway  0  Design  High  Water 

— 

4) 

Spillway  0  Auxiliary  Spillway  Crest  Elevation 

— — 

5) 

Low  Level  Outlet 

UvAwouja/ 

6) 

Total  (of  all  facilities)  0  Maximum  High  Water 

7) 

Maximum  Known  Flood 

- - 

8) 

Ac  Time  of  Inspection 

1-2  cfs 

93-15-4(9/80) 
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CREST:  ELEVATION:  l*-/g6.*T 

Type:  _ 

Width:  *Z.Q  ■  ^ _  Length:  !  (pS _ 

Spillover  "^A//g££  ^'P£-  ^<^c<Vg-S _ 

Loca  t i on  OpPgig  Pc>Rr/CA/  6^/VS, _ 


SPILLWAY: 

SERVICE 

l^gZ _  El  eva  t i on 

^  filLCfJ£S  Type 

Width 


V 


Type  of  Control 

_ Uncontrol  led 

Control  led: 
Type 


(Flashboards;  gateT 
Number 


S  i  ze/Length 


Invert  Material 


Anticipated  Length 
of  operating  service 

_  Chute  Length  _ 


AUXILIARY 


Hel^t  Between  Spillway  Crest 
&  Approach  Channel  Invert 
(Weir  Flow) 


93-15.^(9/80) 


HYDROMETEROLOGICAL  GAGES: 

Type  :  _  M  OA/g 

Location:  '  _ 

Records: 

Date  -  _ 

Max.  Reading  -  _ 

FLOOD  WATER  CONTROL  SYSTEM: 
Warning  System:  AfoA/g 


Method  of  Controlled  Releases  (mechanisms): 

Q€C/£(/£L  _ 


93-15.4(9/80) 
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DRAINAGE  AREA:  Z  .GZ  S<P  Ml _ ^^7.0  Ac.e.e-S _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  ^ ag.e'*S _ 

Terrain  -  Relief:  ~  QOS _ 

Surface  -  Soil:  **7^4^  0(/^^  ^OcA* _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 


A/c/VP  -  O/Vf  ^ 

~7bg  By  ^'fa/ruJAT^R. _ 


Dikes  ■  Floodwalls  (overflow  &  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  A/oa/£ _ 

Elevation:  ______________________________________ 

Reservoir: 

Length  §  Maximum  Pool  _  (Miles) 

Length  of  Shoreline  (@  Spillway  Crest)  (Miles) 
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Formerly  CA-17 


NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 

PROJECT  GRID 


JOB 

^f\n\  Kiyil(c7 

SHEET  NO. 

( 

CHECKED  BY 

DATE 

SUBJECT 

\a/a  =  A.'S  R  A  R^S 

COMPUTED  BY 

R  LOO 

DATE  f 

aa"ERnS"Saaa"S"EK"BBBBBi 


IBBBBBBSEBBBI 


BUSIHR^ZSSIBB^ISnBBB^! 

~IBBBBBBBBBBBBBBr 
IBBBBBBBBBBBBR^ 


BEBM^aSBSBEDBBIZlS;i 

BBI 
BBI 

mil 


EMBSSBBISEBBIK^MBuBaaBEBaiGBEIlIBBBBBI 

IBBBBBBBBBBBBBBBBI 
BBBBBBBBBBBBBBBBI 

K3^BaEi3f(C&ciaia;^BBBi 

IBBBBBBBBBBBBBI 

_ JBBBBir'^^ 

IISEB!9BBI!9^BBBI 

_ IBBBBBBBBBBBI 

EBBRBaBU^BBBBBBI 

IBBBBBBBBBBBBBI _ 

IQ3:Ri;iumca»BBBBBBnnBBBBnSB0!Z!£BBBI 

, _ IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

BEl!XBenBa@BBBBBr2!R!IS!BBBBBBBI@BBBBEfln^ 

iBKffiBEBllBBBBBBBBBBBBBBBBBBBBBBBBBI 

IBDlllBB^BIBaBEQBBI 
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Formerly  CA-17 


NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 

PROJECT  GRID 


JO 

Lfyh'c  bfi 


SHEET  NO. 

CHECKED  BY 

DATE 

Z 

COMPUTED  BY 


!■■■■■■■■■■■■■■■■■■■■■■■■! 
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JOB 

LfiXS.  {jV /lij 

SHEET  NO. 
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CHECKED  BY 

DATE 

SUBJECT 

C*  A->f  U  T/i '■'l-'S 

COMPUTED  BY 

I?L10 

DATE 

g/3/g/ 

■■■MIL _ 
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twmmmmmwmmmmnmimmsmwmmmmmmi 
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_ _ . 
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B""lEBBBn"BflBBBBB”BBBBBBBBBB!E" 


CHART  6 


fi»’c  /Incas' 

4.V  GAfiJJfT 

L-aK£ 


h  ; 

■'  -  .'5 


I^.D'JATER  DEPTH  FCF 
■.  =»'"E- 1  -  GH  '"JE 
■.V:TH  ';  .E"  CCi.T 


Qcf;  He<'- 

UYLatsV-LLc.  CnAfiys 
/7'rw  fc//f 


E^ie'cT-'W  OF 


>  C' 


^  vs  ||  ;  .  y.  => 

\j,.--v-..  c  ^  ‘  -5'>// 

y  -  .\  -r.\  j  >  ?2C-^> 

•  '  iX:<v  t-v^ 


:  :T- 

i.^i 

■ ''  '  '-•  ■■,^- \/  ■’  •*  '•  ijs'f "  ^ .-  -j:^-  > 


isy  i:-  #!|'-.  \' 

•O'.  ' — •--  '  . '^T  T^}'  '■  .  ' 

4' 'V 

■  .  ^,''  .  jT  .-<  -y.;  •  -  >>i 


L_  S^-.7x7'%  ' r'  ' , 
\  ■-  r^/  ,  s£-  ‘  ''L'  '• 

V  >  -  -."r  -' ..  •Sl'Tif .'  /  i i‘^ 

\-4'::r  /■  .-  3£;^.:v/ 

v  yX( 'Vy  ,  >i  r:-' 
-c-^v' s'  '■' ' 


^do 
<  zo 
Lu  •  m 
Z  OCNJ 
c  .u> 


U  £ 

<c  3ui 

^*^3* 

►H  < 

SUJ  u 
^  C/) 
O  «£ 


■-  '-  ■■-"  1^-'  -  '  ’  ./'  ^  '  <•"'  y"  /  ■ 
/  , '  ■  :/  ■*'i  ^  I  7  '  ■ 


\l  -  ^  '’xs.v'  •sJ  ,. 


•/  <9,1  .V  V  ‘'®  1 

‘Plv. 5  ^:-  •' 

■  7']>.=1^-"" 


I-' 

ii  111 


n  -i*FtIT  Vi  RuION  JU.»  J9Ji-  NCy  r!)«K  SrATL 

l*SI  HUOIflL/HIOHI  ?(.  Ftd  ;‘i  O'  fNI/IfiOMNENriL  CO^SERVArI0^1 

FaOIFIlO  FO«  HONEvyCLt  *FH  TS  FLOQC  ’R(TECTI0N  HUREAl 


•  ^ 
•  ^  ^  a  s 

« 


< 


X  z 

z  o 

IJ  O  M 
^ 

«  M  O 
—  »  UJ 

</?  z  ^ 


o  o 
>•  a 
^  o 
3  a  e 

u  ^  ^ 
2  O  U. 


t  (^  <r  h* 
o  *«  r- 


«  X  ^  s  a. 

«  ^  Ui  < 


«fl  «j 
N  UJ 


0.  O  Z 
0^0 
z  M  N-  X 
i  c/»  < 

<  l&  u  c 

X  l4i  M  O 


%  ^  o  o 
o  ^  'J  u 

»  ^  Z  M 


cj  V*  v;  C3 
o  ^  o 

O  X  W  z 


^  O  .1 

o  < 
^  ^  z 
ui  o  ^ 
Z  X 
a  u 


% 

00 


Ul  «J 

to 


^  a 

e 

0. 


*»  a 

a. 


O  O  Ui  < 

a  u 


z 

o 

^  z  o  ►•  < 

<  M  a 

u  X  o 


u 

a.  X  o  ^  4 

V)  Z  3 

M  Z 


o  ou 

M  o 


X  II 

u  o 
a  ^ 


fi 


>•  o 

% 


a 

a. 

X 

o 

u 


Vf  %J 

u/  « 

^  o 

^  K  O 

^  z  • 

•t  <«4 
Z 

-«  M 

z  z  o 

^  ^  tfl 

a  a  o 
I  z 


X 


3 

X 


a  w 

z 

z 


«Nt 

Q 


44 

<M 


i| 

Vi 

a 


Z  4 

o 


a  4 
X 

o 


<  o 
►•  0. 

X  (4  • 

o  X  e 


K  «« 

o  ca  ^ 

O  VI  • 
X  K  X 
O  V- 


X  » 

CM 


X  CM  O 

•<  <M 
O 


U  CM  O 
Ul  •-•  o 

c  « 

a  40 
<M 


& 

X 

z 


o 

► 


u. 

z 


s 

a 


a 

r 

o 

u 


J  o 

V)  • 

z  e 


X 


M 

< 
►* 
<  z 

N* 

X 

O 

X  o 

a  na 


«t  tA 
U  X 


ti 

X 


ir»  'S 

9  • 

X 

M  tl 

X  X 

o 

o 

H.  Z 
K  •* 

O' 

e  o 

X  »  II 

^  o  u 

•f  I  >• 

o 

u 

Z  X 

U  It 


3  vO  ^  O  v9 
O  ('4  r*  M  po  iM 
Z  M)  lO 


^  W  •H 

tl  rv  F)  ^  M 
o  in  ^  -F 


X  • 

u  a 

M  X 

V)  K  e 

X  u 

v>  v>  0. 

4C  h»  r»  vo  ^ 

v»  v> 

o 

v>  y  *- 

Z  O  Ml  <  «>  «i4 

e 

V 

W  X 

■—  -T 

X 

U  w  o 

D 

w  z 

K 

z 

X  ^ 

•t  • 

z  • 

X 

a 

K  O 

o  U 

U 

o 

•  X 

K  CM  m  m  CM  M>  . 

»l 

X  Ui 

ui  91  CM  ^  m  P4 

tL 

o 

(L  CM  m 

yj  O 

F* 

>> 

1 

o  e 

z 

Ik 

M  • 

Vi 

0 

!•  ^ 

X 

^  z 

i 

r"  «M 

8C  -» 

^  M 

o 

X 

V)  tf 

CM  CP  X  X  m  ^ 

X 

m  M  tn 

X 

o 

«J  o 

e 

z 

a 

X 

X 

V/ 

u. 

X 

VI 

C9 

X 

X 

a 

X 

z 

X  CM  CM  X  in  0  \0 

X  • 

Ui 

C3  0«  Ml  0  X  CM 

O 

^  o 

M 

Vi 

u 

z 

K 

a 

Ik 

Ik 

W 

M  o 

Ul 

z 

X 

a 

u 

3 

o 

u 

X 

< 

mJ 

u 


X 

o 

X 

u> 


m  h-  »o  lo  n  r* 

CM  C4  lO  r*  CM 

<M 


./.p- 


4 


..  .4  ri  ut  (b 
,  IP  *0  #-•  O  «0 

^  ♦  ♦  ♦  ♦  ^  KJ 


O  Ul  p4  ^  ('ll  O  GU 

r^in^<N^o7>r*» 

»OK)PO'^fOf<lfgOj 


r»r»^Air«r<»03O^ 

(^J<Mr4C4<^iCMCMCV 


tn  <M 
ca  tn 

^  in 


w  u  o  a  u 


o 


•  •#••##••••••••*  •<r 

eoc»ai3o<-iociaowwoc*a  f*j 


t>«  9  <T  ce  oj  ^ 

i«i 


•  OOOOOOO 


CJ  ♦ 

"I  »•>  1*1 


oeeoooooaeaoi 


wm  • 


(M  ^  «0  OJ  Ul  IP  ^  CD  IV  OU  HI 

o  m  ^  ^  ^ 


ioo«^or»o«o^?^oooo« 


•  e 

•z' 


* 

1. 1  •  •  ^  ^  •  • 

ac  •‘O  tp  in  nj  (p 

o  »•>  ^  •  •  m  o 


»  • 

nj  w 


tr  CM  IP  «  ♦ 
«  so  C3  u. 


•  •  • 

^  Ip  ^• 
O' 


•  t  r>  PS  •  • 

•p  n  Pi  ►-  o 

**  *«  •  •  SU  iP 


•r  iP 

?Si 


«4  O  ^  O  IT 

o  o  ^  <M  rg 

>  U»  *4 


o 

mm 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

§ 

o 

Ci 

wm 

m* 

P 

G 

G 

Ci 

o 

o 

o 

G 

O' 

P 

o* 

O' 

C3 

o 

o 

o 

o 

o 

o 

e 

o 

o 

o 

o 

G 

o 

o 

a 

o 

o 

a 

o 

a 

G 

O 

mm 

m 

o 

O' 

O' 

P> 

G 

IP 

3 

o 

■o 

o 

o 

fp 

G 

m 

G 

»n 

G 

♦'J 

o 

•o 

IP 

o 

•p 

a 

•n 

G 

p 

IP 

CJ 

P 

mm 

•H 

• 

• 

• 

• 

• 

• 

• 

« 

• 

« 

• 

f 

• 

« 

• 

• 

• 

• 

« 

• 

• 

• 

• 

!»• 

Ci 

- 

so 

X 

o 

v- 

IT 

CP 

a 

•p« 

•i^ 

C4 

rv 

P*1 

a 

a 

r4 

<N 

«v 

ip 

G 

• 

• 

o 

O' 

• 

• 

G 

G 

• 

• 

o 

• 

• 

«•« 

*4 

<v 

rj 

C4 

(S< 

a 

<'J 

fV 

<v 

3  '5 

G 

»p 

o 

X 

r- 

c 

:n 

CJ 

p* 

c 

O  »P 

IP 

• 

t 

V9 

o 

c 

u 

#4 

• 

• 

G 

UI 

X  n 

fm 

O' 

W' 

G 

X 

PI 

o» 

•r 

G 

Ui 

•n 

•n 

m 

•n 

•n 

tn 

»n 

n 

m 

m 

tn 

♦n 

m 

KJ 

♦ 

< 

♦ 

♦ 

G 

1 

•V 

•4  K9  P"  O' 

1 

#4 

Ci 

CM 

9 

o 

o 

o 

o 

a 

o 

O 

O 

o 

o 

Ci 

♦ 

z 

• 

Ci 

• 

• 

• 

» 

• 

» 

• 

• 

• 

• 

• 

• 

• 

• 

Cl 

#4 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

« 

• 

• 

« 

• 

• 

r* 

9 

mm 

mm 

u» 

G 

G 

G 

tM 

•V 

«* 

P4 

•4 

•V* 

p4 

mm 

p4 

•< 

•1 

CV 

P 

G  G  G 

♦ 

e 

P 

w* 

G 

0. 

Ci  P  P  ♦ 

Ci 

Ci 

«4 

G 

• 

• 

-*  O' 

• 

• 

G 

ec 

• 

• 

♦ 

G 

• 

« 

3 

G 

it 

O'  o 

O 

P* 

O 

3 

G 

P* 

p4 

o 

-r 

O 

G 

O 

• 

• 

IC 

o 

P  CM 

• 

• 

o 

X 

) 

pv  m  ♦ 

Ip 

e 

X 

CP 

it 

iP  O' 

p 

• 

P» 

M 

o 

O' 

mm 

1 

o 

P4 

CM 

4P 

it 

» 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

it 

*4 

• 

« 

• 

• 

c 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

t 

• 

• 

• 

• 

• 

• 

• 

CJ 

Ci 

mm 

•4  G 

Ci 

P** 

G 

P 

p 

mt 

•4 

G 

♦ 

G 

CM 

*• 

«4 

;n 

o 

00 

sp 

V0 

•• 

G 

O' 

IP 

•i^ 

»n 

!/• 

VJ 

•M 

a 

O' 

p»» 

Ci 

Ci 

Cl 

p 

IP 

O 

V4 

0* 

G 

»■ 

V* 

rj 

fS 

Ci 

CJ 

«« 

<M 

•P 

'C 

IP 

o 

\e 

Ci 

J} 

CJ 

G 

G 

m 

Ci 

*4 

IP 

IP 

Ci 

mm 

C4 

C4 

PO 

»P 

♦ 

IP 

IP 

sP 

G 

G 

• 

• 

G 

mm 

• 

• 

< 

CM 

|4 

G 

• 

t 

P 

o 

• 

• 

=? 

p 

3 

Cl 

Ci 

O 

*•# 

G 

Pi 

Oi 

S4i 

rj 

X 

»P 

Ci 

O' 

o 

mm 

mm 

z 

mm 

Ci 

O' 

e 

P 

1 

G 

PI 

yi 

1 

(M 

m 

G 

CJ 

< 

• 

« 

* 

* 

• 

• 

• 

« 

• 

• 

• 

« 

• 

• 

• 

o 

< 

-r 

•r 

If) 

n  m 

m 

in 

IP 

iP 

IP 

IP 

iP 

IP 

IT 

Ip 

tp  in 

Ci 

mm 

v4 

p 

G 

G 

o 

If)  C“ 

Ci 

U1 

o 

o 

P- 

O 

o 

o 

o 

a 

O 

o 

o 

O 

u 

o 

o 

o 

a 

o 

o 

o 

O 

o 

a 

O 

X 

Ci 

G 

O' 

P 

G 

Ci 

n 

o 

G 

• 

• 

• 

• 

« 

• 

• 

f 

• 

t 

t 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

a 

•H 

G  P* 

yi 

CM 

r4 

t4 

Gj 

O 

o 

Ci 

o 

o 

o 

o 

o 

o 

o 

o 

s3 

G 

C3 

o 

e 

o 

o 

o 

a 

o 

o 

«t 

mm 

• 

• 

G 

G 

• 

• 

G 

O' 

G 

UJ 

PI 

<r 

O' 

IT 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

ri 

PI 

G 

£:fs8 

p«* 

iV 

o 

G 

G 

IX 

P» 

w 

v» 

«v 

w 

w 

J 

w 

w 

w 

J 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

X 

iV 

mm 

mm 

*4 

M* 

W' 

w 

PI 

PI 

w 

w 

«« 

G 

W 

V' 

Ci 

mm 

■n 

mm  p 

p  p  in 

o 

G 

>4 

G  O'  G  Ci 

m^ 

-r 

♦ 

4r 

♦ 

♦ 

•# 

•r 

G 

CO  m 

09 

v>  09  X 

X 

o>  OI 

G 

X 

»- 

X 

3 

o 

O 

o 

O 

o 

o 

O 

mm 

p4 

vM 

mm 

P* 

p* 

G 

U. 

X 

UJ 

X  1C 

IX 

X 

ui 

X 

Urn 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 

« 

* 

« 

W 

W 

X 

i 

G 

w 

X 

t 

G 

o 

Ci 

o 

o 

o 

o 

o 

o 

w 

o 

v» 

o 

o 

o 

O 

o 

o 

O 

o 

w 

w 

o 

O 

u 

W 

G 

u 

U 

u 

^  »n  »o  p*  CP  <p 
n  n  ji  m  in  m  in 


o  ^  cv  «n  ^ 

sfl  sP  >i)  sO  S0 


in  ^  n*  oi  m 

s0  sp  s0  sd  ^ 


•v  CN  »•»  ♦  in 

pk.  p<»  ^ 


Vi  «•%••••••••••••  M  <P 

3  CV^>H«P^O\Omi/l^sO^P)li'CV  3 

o  r^p4fofS4rvo^«oor»  o 

X  X 

<v  ^ 


3  0  0  0  0  0  0 

•p  o  »n  o  »o  o  pn 


o  o 

O  K) 


OOOOOOOOOOOO 

opnomopoono»no*n 


<  *n  »o  ♦  ^  in  in 


sPsor>»r«>aofl09s(fiao*4«4M<MPO) 


C4pv«4^in«>4^o9^oo^o'nin 
•4  o  fn  Oi  ^ 

^  Oi 


iPicNCMr^wo^  <MCMCv<N<xni<Mmc'irv<MCjrvrvcv<'i 

oos^ooOw  aoooouocjoooowwoo 


•  i99««»ee9eooesoeai 


3 


•  c*  ry  >0  oc 

Ul  M*  90 


«>7  ^  C«  tf*  ir 
^  <r»  o«  o* 

■  ^  o# 


•  0“  o  ♦  o 

3  "t  O  •■>  ^ 


^  'S  ^  \0  \0  ^ 
»  . ,  r*  n  •- 
-  c  »o  -- 


^  ^  m$ 

•  m  mt  ^  m 

i  ^ 

A 


o 

• 

m 

• 

CM 

• 

CM 

• 

O' 

• 

• 

'll 

« 

• 

• 

CD 

• 

CM 

• 

« 

Ntf 

• 

• 

r- 

• 

• 

o 

• 

•  •  • 

o  «i)  r>» 

• 

O' 

• 

• 

a; 

• 

I’l 

• 

Q» 

• 

4r 

• 

ft 

• 

• 

• 

• 

O' 

• 

CM 

• 

CM 

• 

a 

• 

X 

• 

W' 

• 

CM 

• 

M7 

• 

CM 

t 

O' 

• 

r» 

t 

• 

r* 

• 

U' 

« 

CM 

'0 

• 

• 

* 

WC 

a 

O' 

CM 

in 

tt 

e 

(^ 

U 

40 

3 

« 

id 

Kl 

03 

« 

CM 

*  1^  to 

M3 

'j 

C3 

9 

CM 

C4 

^  CM 

O 

X 

^>. 

>0 

o 

•0 

m 

O' 

MI 

m 

o 

r'* 

in 

C'J 

C9 

in 

2 

c> 

« 

Ki 

VH 

o 

o 

CM 

CM 

CM 

O 

CC 

3 

X 

>j»  as  in 

rj 

X 

*r 

O 

r** 

Js 

f«» 

m 

fO 

CM 

a 

O' 

O'  O' 

X 

X 

r- 

f* 

r* 

X 

X 

X 

X 

in 

in 

o 

(j 

•>4 

CM 

K1 

<r 

Ml 

sd 

<JU 

<r 

•■' 

J' 

O' 

X 

X 

r« 

M)  m  u) 

♦ 

♦ 

"1 

p) 

lO 

CM 

iM 

CM 

rH 

«-» 

i/i 

m 

U) 

in 

m 

n 

r» 

in  in 

<n 

in 

in 

m 

1/1 

m 

in 

in 

in 

m 

m 

in  in 

v> 

w 

u 

w 

a 

o 

o  w 

CO 

a 

a 

CO 

X 

o 

CO 

CO 

co 

o 

CO  CO 

o 

a 

o 

w 

CO 

u  a 

o 

CO 

CO 

o 

CO 

a 

o 

o 

CO 

CO 

CO 

oocococaocoocoocdOcoc9coooocoaaacoOcoc3coocooo 

V) 

X  CM  CM 

♦ 

e 

o 

•iO 

•o 

OO 

0«  04 

04 

O 

X 

•O  aM 

O 

a 

X 

X 

X 

a 

o 

Q 

a 

o  o 

O 

O 

e  e 

O 

u 

o 

-1  *4 

•M 

o 

a 

o 

o 

o 

O 

o 

o  o 

O 

o 

0 

0 

0 

0 

0 

0 

e  o  o  ooooooeoooooooeoooooaoei 

n 

P. 

CM 

f^ 

cr 

in 

m 

'/> 

X 

<r 

X 

X 

X  X 

X 

'0 

X  X 

X 

. 

W' 

^  •• 

«• 

« 

w 

w 

w 

w 

w  w 

CO 

CO 

w  CO 

CO 

t 

•  • 

• 

« 

• 

« 

t 

• 

• 

• 

• 

• 

• 

•  • 

• 

• 

•  • 

•  • 

•  *• 

A* 

ra 

*o  «0 

•o 

«■ 

*•0 

o 

o 

n 

n 

ra 

«  c^ 

<n 

rt 

c 

c 

in  n 

•'sop>er^r'P'OP'Of»'nfaoesoi'^«p^»Mcr»r»rtncne»*- 

OX^^X^CD-ofMH^ 

ff  /'■C^>‘X^^CT^C'I»^ 

cf 

tn  X  •«. 

cr  -T*  o 

ri 

O' 

9' 

r  X 

h. 

X 

Q  ^  CSi  'n  ^  !> 

0  ►*  r'  T  «» 

^4 

C't 

•n 

O^P^^C^XUUCUOj 

X  Urf  X  X  X  uj  yi  'x*  u*  u* 

M' 

M'  V*  O' 

U'  O'  o 

o 

O 

CO 

CO 

O  CO 

CO 

CO 

M  04  M  M  CC 

14 

C4 

(V 

(V 

14  l 

CO 

X 

l«J 

c4 

o4 

“ 

^4  o4 

o4 

o4 

«4  (H  04  o4  ^  04  >4 

1 

1 

1 

1 

1 

aiO 

o4  ■■ 

a. 


2 

o 

o 

o 

X 

C3 

X 

o 

o 

X 

a 

o 

e 

X 

o  a 

X  O 

O 

O 

X  O 

o 

X  o 

X 

X 

O 

o 

o 

X 

X 

o 

o 

X 

X 

O 

o 

o 

X 

o 

O 

X 

X 

X 

X 

X 

X 

O 

O 

c 

X 

o 

o 

FI 

« 

FY 

o 

•o 

o 

oi 

a 

oi 

o 

FI  O 

FI  O 

oi 

o 

F>  FI 

X 

o>  O 

F) 

X 

F) 

X 

F7 

r» 

O) 

o 

P3 

o 

FJ 

O 

F) 

o 

F> 

X 

FJ 

O 

■7 

e 

FJ 

o 

■'> 

X 

FJ 

c 

X 

lit 

in 

X 

X 

p" 

p» 

X 

X 

CTi 

O' 

e 

X  o4 

04  CM 

CM 

FJ 

F)  X  X 

04 

04  CM 

CM 

FI 

F) 

♦ 

m 

m 

X 

X 

r* 

F* 

o 

X 

O' 

7' 

X 

X 

CM 

CM 

FI 

Ft 

4r 

1. 

X 

-• 

•4 

04 

•y 

•- 

•F 

«4 

40 

04 

04 

•4 

<M  M  CM 

PM  CYi 

CM 

CM 

C*4 

04 

o4 

04 

aF 

04 

o4 

o4 

•4 

o4 

o 

<v•4f^<c^<v<^^CJ<'<c4<N<M<^JO<^'J<'J(^(OlC^4<^4<'l<'4'*1«*»lO'Or>*o*'^•o^o^^K>^Ol0^n(0»')^OK>Kl^o^n*nr>»o^^O'^■o»oK)K 

Coaooo<oc9ocjoo;jooaoooo9000ooooooooooooooc»oortoooooc^c»or; 


a 


CK 

Ui 


O 

ft» 

PF 

IFi 

X  •« 

Ok 

a 

• 

• 

• 

• 

« 

• 

# 

« 

• 

« 

4 

• 

4 

•  • 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

• 

• 

• 

4 

9 

t 

• 

• 

9 

• 

9  9* 

* 

• 

• 

• 

« 

9 

% 

9 

9 

9 

9  9 

» 

o 

X 

X 

04 

1 

X 

p4 

F4 

F* 

««■ 

MI 

so  so 

sd 

m 

m  m  'n  in  ^ 

♦ 

4F 

4r 

cr  »o 

Ft 

F> 

FI 

X 

X 

X 

X 

CM 

CM 

CM 

X 

F* 

X 

X 

IT  X  in 

X 

IT 

X 

o 

e 

X 

in 

F- 

7 

CM 

in  O' 

<r 

4 

<F 

•F 

u. 

A 

o4 

CM 

X  in  X 

r* 

« 

7* 

o 

r 

7* 

AT 

K. 

X 

sO 

n 

F 

o 

X 

X 

1 

o 

2 

t) 

r 

U 

• 

Tt 

• 

• 

in 

•  • 

CM  X 

(/» 

X 

X 

o 

o 

a 

X 

o 

o 

o 

X 

o 

o 

o4 

r4  W 

ao 

o4 

o4 

nC 

sO 

P«- 

T' 

O' 

X 

•n 

IP 

1/1 

ui  e  o 

o 

o 

o 

a 

X 

O 

e 

o 

o 

o 

^  -7 

„ 

•J> 

.M 

lO  04 

«n 

o 

X 

o 

o 

o 

a 

o 

X 

o 

X 

X 

X 

X 

o  o 

X 

X 

O 

O 

o  o 

o 

X 

X 

X 

o 

o 

X 

o 

X 

04 

F> 

o 

o 

o 

XXX 

o 

X 

X 

X 

X 

X 

o 

X 

o 

X 

o  X 

c 

. 

.M  y-l  o4 

o 

c 

• 

• 

4 

• 

« 

• 

« 

4 

• 

* 

• 

• 

4  • 

» 

• 

• 

• 

•  • 

• 

« 

« 

• 

» 

• 

• 

• 

• 

» 

• 

• 

9 

9 

•  9  9 

• 

9 

9 

9 

9 

9 

9 

9 

• 

9 

•  9 

• 

I 

•0 

x 

X 

o 

X 

X 

o 

o 

a 

X 

o 

o 

X 

X 

O  X 

o 

X 

X 

o 

u  o 

o 

o 

X 

X 

X 

o 

o 

o 

o 

O 

o 

o 

O 

o 

X  O  X 

X 

X 

o 

a 

X 

X 

a 

o 

a 

X 

X  X 

c 

4* 


t>  )*•)•>« 


i*>  y*  H«  *ii^  «w 
T  «  < 

«4  ,n  ^ 


2O<9OaOOOO«OO9«M«^^«>4ry#i«^*^*4«-«<H*4^Os0t^»i«O«.Ov«^^GO«O>Oa)OOOOOOOOOeOO^^« 

MOooooooaoeoooooooooooooooooooOfM^oeooaaooooooooooooo 


acoowci4aoooaooowooo(900ooow<9uoi^ooouo<-»eoooootsroc»w<>weooooeo 


-  ^  ^  o  «A 

:  3%  so  o  ri 
r  d  CM 


a*^cv4v<^(nsfif«><soNo^r4r>^(pso 
O  ^  w4  ^  ^ 


^«^C4CMC4MrMrMCMCStC>«rM 


M  CM  r*>  ^  in  M)  h« 
fn  lo  fo  »n  in  »o  -n 


CD0'O*4<Mr'>^tn 


«0  <0  0^  Q 

^T  ^  ^  ^  \n  \n 


ffj  m  f» 
%  fte  CM 

^  “N 


o: 

u 

Q. 


Sooooooooacsoooooooooeoooooooooooooooooooraoeooooa  ooo 
2K>o'^0’^o''^o»noFio»no«no»^otoo»ooK)0''>o»oo!^o*oo»no*no'^o»oo«ioK>o*oo*o  *noK> 

2  «.4^»4^«4*4^i.4Pi4f>4*<«*>4iHr4r<t<H*y«4iH<-«A;CMC4rg(M<MCMCM 


ueo«9oae>ooow«jo99oowc.»ooc9o<9o(0wwowowuwawuwou»t3uaaaoowowov» 


•  • 


O  o  o  o  o 


e  • 


•  o 


«  •  e  e  e  e 


OIIH  *l  mid  MOd  t  Vi$  IV  HdVdOOXUI 


opisu»-«ircuo4a)u> 

a>  m  0H  (M  dm 


xc  o  tn  ^  wM 


«  U«  U>  <  U  ^  «<  (V  1^1  u 

•mw»fN>px.tAmCV«m«m 
im  ^ 


ft  *4/  u>  -m  o  »  -x*  ‘H  u)  cj 


rg  dm  dM  K  ^.i 


<SJ  dM  —  ♦  (Js 


^  yo  m 


r<osii(n«oirH/<Mu} 
t/1  vfl  dm  ^  *m  w 


xin(r«r«mu*viv>^0 

n  m  ^  CM  dm 

rm 


fiuvin^v0«^^Qr«>g 
MT  <  C< 

<V*  -* 


c\4Kidn«m^rNjtno\0 
<N  <N  \o  ui  c«  -m  dm 
<V 


X  «  ^  'if  ^  c 

^  at  r«  «  «  ^ 

_j  fK  ^  ^  flO  dm  xA 
dM  dm  dm  (M  <M 


OK  *  •  ^'SO  •  ♦ 

3  d»*  O  »r  ♦m  «t 

a  <J0  mt  •  •  ♦  ^ 

3m  tO  'ir  ou  «m  <4# 
dm  <V  <V 


3  l/»  «  K»  mm  ♦ 

O  O'  (X  ♦  •  1^  « 
X  O'  ^  ^  ^ 


y><\jdmCM»-*Odm^t*m>»-»dmcC  3»'^ 
K)  df  dm  di  CM  "t  »)  0.1  sA  <0*  at  O 
dm(^l7vdmOK)«Mdmdm 
♦ 


l*><^Jdmu^<^dmOdm^*•^^♦J50*r 
I  ('d'*>dmOdmoa:ai'x>a>rmd-* 

»  dm  ce  ''t  »*•»•>  ■'J  d-  dm 


<«  *7  ot  dm  tu  kA  ca  n» at  u*  vp  ^  «u 

w  dmr)dmrs4r^«u»ino*s0f**dm 

a.  »nx>’i)co»*^fjdmdm 

^  <v 
a 


t.  ■  »  •  1^  ^  •  • 

X  T  vO  N.  >.0  O' 

^  dm  im  •  •  m*  o 


oe  •  •  If’  or  •  • 

D  O*  vf  in  m7 

O  VO  •-«  •  •  O 

X  a>  Qo  O'  <n  a* 

I  m*  m>  O 

Of 


oe  •  •  in  O’  •  • 
3  m  <a  O'  o  in  oa 
o  o  in  •  •  in  o 
X  80  N  cv  0  n 


ioo^dmcctn\0r-0»»^ 

dminctoeCsOdmddCOfV 

Odm<y*0'o<‘f-mdm 


cv 


>  p#  ' 


<\j  dm  d«  O  in 


oafwf^cCooo'foO' 
dma3\J08SFiin<?ai 
dm  O'  «  «f}  (V  p<  dm 


U  Of  O’  m  • 

X  <V  Of  <N  dm  PI 


«  «  in 

ui  o)  ^ 

a  vO 


#nra^J^»^o>0nt^•^C5•-m■d(J•(^4co 
^dmrn«‘^<(0P>a90'Ca 
invOK>o<of*ad4 
m  n  rm 


10 

o 


X  : 

X  (4. 


3 

O 

X 


<V 


dm  dm  dm 


•  w  vv  «!  «r  4r  «  «m  w  'll 
•minN-oin^voofm 
dm  c  \0  8\4  dm  vm 


i^dmvovopi4p<npiin 
r  ^PoCOPllftvOdmr* 
dm  *n  <V  ^  <M  vm  -m 
dm 


a>  ^  »m  ««  p* 


(A  09  V9  X  »m  X 

^  X  Ui  X  u. 

<dt  W  ^  0  J 

W  u  U 

2  ^ 

*m  <t9 

3 
O 


^dm^OvOdmdrninaom 
(Mdmf»»Of^inofd4 
pt  r#  d^ 


♦  rvtN>rso7>rs»ocrinr«-opiO'<r 
lOd^davo^  «inrmdmO**9 
ojineato^infa*m 
<V  ^  dm 


V9  09  0)  X  M>  X 

u.  X  >w  X  W 

W  W  Ji.  I  dJ 

u  u  u 

2  «K 

mm  «« 

3 


1  <4 

Of 


<V^inO9«dm«v0Pmd0 
dm  fVO'0'<M‘OP^*mrd 
fH  O  *n  80  <M  dm  dm 
dm  <V 


I  M  dm  « 


rM«dmae<nao'^otmin 
m  did4^cm«rm-mmr 
CVO^tnmPK){Md4 
tv*  ♦  d* 


«  «  C  o 


«  • 


•  o  e 


•  •  •  •  € 


m*  ^  f 


UtROGRUPH  &1  £IA  1  FOR  PIAN  1,  RTIQ 


<b 


■  a  cr*  •n  i\ 

X  «u  Q 

'  ♦  O  ^  w> 


'  7>  •*  CC  Ol  r»  CM  « 

X  *)  o  c»  r*.  ^ 

T  ■a;  <M  ^«.  »  m 

lO  0^  ^ 


^  —  fM  ^  1^ 

'  •*J  'O  Mi  "1  •J'  ^<4 

;  ^  *0  ^ 


.  r.  -•  sa  N4i  ^ 
^  J  jr  in  -} 

^  IT  w  i^> 

*'  W*  ^  ^  g« 

r^ssfisflg 

-  '  ’  <C  *0 

3C  lO  ^ 

^  f-»  «  jrt  »n 

f*  ^  04 

^  )!J.‘  ^  *''<••<*«•  c«  •J 
®  '■•#  *v  o  <3  o 

''i  ♦  ♦  ^ 

«i  ro  VM 

•■  ?  ^  ?  » <^  j  « 

<v  ^ 

®  ^  ^  vU  4fc 

if?  X  tM  ^  ^ 

•  •  •  •  • 

•  ^  -n  S  2  ® 

»  2  i  ^ 

2  S  2  ^  ♦ 


o  c* 

»» 

3 


^1 

•'rf 


«o 

M" 

CJ 


5  ^  ^  ^  tf? 
-a  *•*  ^  •  •  u,  o 

25--5SS 


a:  •  « o  tf«  •  • 
3  or  c  is 

O  I**  •  «  g,  Q 

^  rj  ^  a>  ±n  ttt 
^  -«  _  j  ^  0, 


«  •  •  ^  (r  <  , 

a  «  2  “  ® 

O  OTI  O  •  •  ««  M 

*  ^  ‘Z’  ^  K)  Q 

i  '  -or-ir. 

<*4 


«  •  •  M»  -•  #  , 

X  »0  eg  c>  o  ^  ^ 


I 


a. 

“> 


Q.  O 
X 


UJ  » 
or  o 


r;  ^  If, 

«V 


«0 

« 


9 

o 

c 

X 

a 

c 

<9 

O 

« 

c 

X 


‘  <>*  ^  I 

0. 

o 


W  I 

o. 


ar  < 

o 


’  ^  w , 
O  X 
< 

o  v> 


O  «/)  fM 
q:  ttj 


X 

X 

w> 

X  • 

^  o 


o  o 


3  r»  w 


a  • 

^  ui  2| 

2 

O  O. 

X  * 

<0  1-  ^ 

a  a  • 
o  K> 


a  • 

X  o 
u 


o  o 
u 


w 

C>: 


*  3  o  O  O  t 

W  W 
0. 

I 

u. 

7 

Q 


*a 

<v 


^ 

*  U  *  u. 

^  ^  ^ 

<J  (J  w 

V  < 

•-  VI 

o 

o 

X 


«  r* 
itt  r* 
< 


90  Q 

M 

X  ( 


x 


K 


U  • 

K  Cl 


*r 

M 


o 

f 


a 

e 


II 

< 

UJ 

« 


K 

O 

III 


< 

a 


<M 

ID 


X 

o 


» 

w 


e  o  o  c 


o  o  o  e 


0  e 


O  0  O  0 


0  0©© 


0  0 


•00 


•  © 


0 


HYORCGRAPH  CflCINATES 


EhO-OF-f*EIUOO  HVORCCRAPH  ORBINATES 


I 

1 


W  W  W  P«  PR  W<  w  ^  ««« 

•4  p4  ^  e 
fO  ^ 


I*  A«R  VW  ^  W  ^  V*  W  W*  ^  ^  V* 


rg<^:c^4(^RrR<MCMCM»n(f)^o^0^d^d(n 

\0  \0  \0  \0  \/i 


oooo^pifngo««irc9 


M  ^  ♦ 


minin  ^^qdx^o»4^cc»«qowopto^ 

oQtfioi  (n(n(ninAor<»p»<r«^N'ntfim^ 

•OROR^  9*9«9«^9t(7kgso'»RO^«Rnrg«4 

CM  04  W  04 


eoeooo»H-Hco\rxee>A04 

*•••«••••••«•• 

o«ojojo4O4(Mr4CMOiin%ii>asx}«0 


vT-  1  \4}  .n  '3  sT  vO  vO  \/»  O  \0  sfl 


o  o  o  o  p4  ^  ro  «  04  tn  01  i 

^  ^0  O  M  QC 

N  ^  ♦  n 


•  •  •••••••••■••••« 

tn  m  9'o>(rTvr<7'ir<r>«MC04r^’Ooip« 

^  ^  CM  04  W  «M  04 


OOOaoOMRMv0pip»Qg,^Rr)O 
O4rMO|CM<M<MO4O4O4tO\O'OWs4)'0 
vO  9  -0  vA  0  '0  >3  hO  sd  vO  s0  vO 


PEAK  OUTFLCU  IS  417.  AT  TIPE  53. 5C  HOURS 


S3iVNIQ(lO  NdVlfOOllOAH  001  M3d- J C>  CM J 


r 


8 


I 

I 


:! 

‘I 
►  1 


ooo-M'n«n\o<^u>.Q 

mt  ^  0m 

«M  ♦ 


<  o  r»  ^  cj 
^  ^  tn  tn  in 


o  o  o 


*•>  »0  tn  NO  CM  C7> 
Oi  o 
OJ  ♦ 


iTJ  f«»  r»  ^  ^ 
ifi  a  ^  ^ 

^  »o 


Oif^Osuacu^^ 

^  »n  "n 


caooo<Vf*«4r«<N4f<"aQ 
^  ^  f»  >0 
«H  •O  ♦ 


«■  NO  < 

<H  OD  Ul  04 
♦  M  K» 


Ooooo<M*n400j*nKji**f«*cr 
O  *1^  50  vO  Nij  ^  a; 

»n  ♦  ♦  fo 


O*  <  NO 

ro  ^ 


<0  Ci  •-  f** 
^  O'  >0  eg 
»  ri  M 


W  W  W  W  tx  Pi  W<  **  Wi  ^  ^ 

»fl  04  tfl  M  0>  ’O  »n 

P»^  ♦  •H  K) 


oooo^''i'Otiue««r>» 

in  e  PH 


(O  Ol  o*  ^ 

<M  QN  sO  FI 

^  m  fo 


oooo^'0«oo*o«n>ocDMoa9 

^  F»  CV  o  O  0»  F7 

M  ^  ^  O'  lO  K) 


cjL9»W(jM«MU)NV(/Nor*>^«^ai 


(£ 

07 

o 

CJ 

tf> 

M' 

fx. 

•*« 

O 

0m 

»n 

mt 

f 

0 

• 

• 

• 

0 

• 

• 

• 

• 

0 

• 

• 

• 

• 

Ul 

U> 

tf  1 

NW 

r» 

444 

O 

U) 

w* 

mm 

9 

04 

CNI 

CNI 

CNI 

(V 

eg 

(g 

4g 

U) 

40 

40 

NO 

NO 

tf) 

(T 

ON 

<o 

«N 

O' 

O' 

tr 

0m 

O' 

♦ 

») 

04 

'0 

40 

40 

sD 

NO 

40 

40 

nO 

40  g3 

40 

NU 

NO 

NO 

444 

4V 

444 

444 

4^ 

4V 

«> 

' 

tf 

m* 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

mm 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

O 

o 

O 

00 

rg 

tf 

O' 

a 

0 

su 

sn 

mm 

cs 

OC 

a> 

•m 

to 

Ol 

OJ 

i_> 

ON 

»• 

40 

O 

P) 

03 

' 

« 

• 

• 

• 

• 

0 

• 

* 

• 

• 

» 

• 

• 

0 

• 

Ul 

Ul 

(fi 

Mi 

NO 

r» 

44) 

O) 

o 

r>» 

U' 

4'4 

INI 

mm 

tM 

CN) 

rg 

CNI 

rg 

eg 

eg 

eg 

tf 

40 

px 

N0 

NO 

N0 

u> 

O' 

(T 

O' 

O' 

O' 

O' 

O' 

o 

* 

#■ 

tr 

40 

•O 

'•J 

..1 

\0 

nO 

4.1 

•J* 

01 

40 

N0 

‘fl 

vO 

4.1 

•e 

4<4 

444 

C44 

444 

4>« 

4U 

■» 

tf 

tf 

tf 

tf 

tf 

tf' 

tf 

tf 

tf 

tf 

tf 

mm 

rg 

rg 

1^ 

rg 

'* 

• 

• 

• 

• 

» 

• 

• 

•n 

»r> 

fm 

r? 

r-m 

IT' 

IX, 

n 

tf 

n 

tf 

o« 

X 

o 

^^ 

m0 

rr 

o. 

r 

O' 

4P 

X 

<M 

• 

• 

• 

0 

• 

0 

• 

• 

• 

• 

0 

• 

• 

• 

• 

a> 

U> 

NO 

nJ 

P* 

U1 

o 

O'. 

o 

04 

P» 

CN4 

t4J 

rg 

CNJ 

rv 

(M 

eg 

OJ 

eg 

4g 

tf 

N0 

PX 

40 

40 

40 

Ul 

(^ 

O' 

O' 

O' 

O' 

O' 

e 

Px 

•n 

-'I 

-NJ 

'0 

4^ 

Nfl 

f) 

nO 

40 

•r 

•r 

sO 

40 

nO 

9 

.g 

40 

'NJ 

<v 

Cw 

ej 

o; 

eg 

Z, 

X 

tf 

tf 

tf 

tf 

tf 

mm 

tf 

tf 

tf 

tf 

tf 

• 

• 

• 

• 

• 

• 

• 

• 

•  * 

• 

• 

• 

• 

• 

bi 

u 

ta 

(a 

10 

rg 

P> 

eg 

‘O 

w 

Ol 

■n 

rg 

O' 

px 

« 

« 

dC 

rl 

40  o  0*1  tn 

tf 

CO 

tf 

O' 

O) 

• 

• 

• 

• 

• 

• 

• 

t 

• 

• 

t 

• 

• 

• 

• 

411 

gi 

Ul 

Ul 

OJ 

px 

fx 

4 

4I»  40 

o 

p) 

tf 

p) 

PI 

iV 

eg 

eg 

eg 

eg 

eg 

ig 

eg 

<r 

40 

px 

NO 

40 

40 

U) 

O' 

CO 

0* 

O' 

cr 

O' 

O' 

O 

vC  *0 

\n 

tf 

»*N 

t'l 

•m 

vr 

nC 

40 

0 

40 

NT 

40 

■o 

■o 

40 

sc 

40 

‘0 

vO 

•F  eg 

eg  eg 

eg 

eg 

eg 

tf 

tf 

tf 

tf 

tf 

rg 

tf 

rg 

tf 

pg 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

t 

• 

• 

• 

•  • 

• 

• 

»  » 

• 

• 

• 

» 

• 

P9 

CO 

n 

O 

e> 

pg 

fg 

IN 

,1  O 

<n 

40 

fg  (JN 

<o 

00 

O' 

r*  -g 

tf 

NO 

N0  m  U) 

NO 

tf 

o 

n 

* 

• 

0 

t 

• 

t 

• 

• 

• 

• 

• 

• 

ut 

u?  m 

U) 

40  f"» 

P» 

CM 

o  eg 

ro 

tf 

VI 

Ul 

tf 

eg 

eg 

eg 

eg 

eg 

eg 

eg 

fg 

PI 

40 

pg 

40 

40 

40 

m 

QN  ^  e^ 

O'  o  tn 

tfl 

tf 

»o  fg 

mm 

40 

40 

•0 

40 

40 

nO 

4.-} 

>0 

nO 

0 

40 

nO 

40 

40 

'0 

pg  p4  eg 

eg 

eg 

eg 

eg 

eg 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

•tf 

tf 

pi 

pg 

rg 

rg 

-• 

rg 

P* 

•g 

•' 

pg 

pg 

P* 

«g 

pg 

O 

u 

< 

CO 

a. 

« 

o 

• 

» 

» 

» 

•  • 

• 

• 

•  • 

t 

• 

• 

• 

• 

px 

9 

u 

O 

o 

o 

•P 

rg 

eg 

vO 

PI 

o 

O' 

40 

P7 

tf 

0- 

p« 

00 

00 

O)  40  xP 

PI 

40 

•O  Px 

tf 

tf 

tf 

o 

PI 

CO 

t 

V 

t 

» 

• 

« 

• 

• 

• 

t 

• 

• 

• 

• 

• 

VI  tfl 

«n 

Ul 

m 

\Q  ^ 

Px 

r<« 

rX  px 

o 

U) 

nO 

nO 

U) 

eg 

eg 

eg 

ea 

eg 

eg 

eg 

eg 

P> 

40 

px 

40 

40 

vO 

IP 

<r 

O' 

O' 

O' 

O'  Cn 

O 

tf  nj 

X? 

tf 

*o 

fg 

mm 

•c 

•r 

0 

O 

•0 

40 

‘0 

4f4 

40 

40 

40 

40 

gl 

xl 

40 

rg 

•-c  eg 

eg 

eg 

eg 

eg 

eg 

* 

tf 

tf 

tf 

tf 

V 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

mm 

rg 

rg 

rg 

rg 

rg 

pg 

Pl 

mm 

pg 

pg 

rg 

pg 

• 

» 

•  • 

0 

*  • 

• 

•  • 

• 

• 

• 

• 

f 

c 

o 

o 

o 

O 

e 

pg 

eg 

PI 

ei 

o 

(T 

tf 

P) 

o 

px 

X  X 

tf 

pg  eg 

a 

O  -1 

CD 

eg 

PI 

pg 

tf 

g 

• 

t 

• 

• 

» 

• 

• 

* 

• 

• 

• 

g 

• 

• 

to 

*n 

lO  111 

o 

K)  tg 

O 

tf 

px 

fp 

tf 

eg 

eg 

eg 

eg 

eg 

eg 

eg 

eg 

•n 

tf 

px 

tf 

tf 

40 

tf 

cr 

O' 

tf  tf 

tf 

94  tf  o 

lO  eg 

tf 

tf 

n  eg 

pg 

40 

40 

40 

40 

tf 

40 

40 

40 

tf 

tf 

40 

4fi 

tf 

tf 

40 

pg 

Pi  eg 

eg 

eg 

eg 

eg 

eg 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

tf 

rg 

PN 

pg 

pg 

T-g 

pg 

pg 

rg 

»N 

rg 

pg 

pg 

p* 

rg 

pg 

« 

• 

•  •  •  • 

o 

u 

9 

VP 

9 

w  pg 

CNI 

b» 

10 

o 

px 

p» 

9 

g04MtMtfrgi4»pgrpw 

tf 

WN  Pi  nr 

• 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

• 

m 

• 

g 

cn 

uitfitn'O^pppotfitfi 

9* 

tf  tf  tf  px 

eg 

M 

fg 

eg 

eg 

eg  eg 

CJ 

PI 

N.1 

px 

40 

tf 

o 

tf 

94 

0'9*9*9'9'9'Oegrg 

tf 

tf  p>  ej  r^ 

tf 

tf 

tf 

O 

tf 

tf  tf 

N0 

40 

tf 

•0 

nO 

NO 

40 

tf 

pg 

-g 

rm 

rg 

*0  pg 

pg 

rg 

rg 

pg 

rg 

rg 

• 

• 

• 

• 

• 

• 

• 

•  • 

• 

• 

• 

•  • 

• 

o 

o 

o 

o 

O 

CD 

pg 

p* 

03 

fx 

O 

T> 

px 

tf 

O 

px 

Px 

a: 

«v 

PI 

9 

CN«  tfl  fx 

fg  p>  NO 

PI  rg 

in 

• 

• 

» 

» 

• 

• 

• 

• 

» 

• 

• 

0 

• 

• 

• 

Ul  in 

in 

tf)  nO  px 

fb 

O'  O' 

CO 

CO 

p* 

O'  O' 

00 

eg 

eg 

fg 

eg  eg  eg 

eg 

eg 

eg 

in 

fp 

NO 

tf 

tf 

tf 

94 

94 

9* 

cr 

ON 

O' 

O' 

O'  pg 

o 

♦ 

tf 

m  eg 

r4 

40 

n 

tf 

vC 

'"t 

v3  tf 

4f 

tf 

40 

40 

40  NO 

nO 

eg 

eg 

eg 

eg  eg 

eg 

tf 

pg 

tf 

mm 

tf 

tf 

pg 

tf 

rg 

tf 

pg 

tf 

pg 

tf 

rg 

tf 

tf 

pg 

tf 

mm 

tf 

pg 

tf 

pg 

tf 

•pg 

tf 

rg 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

•  •  •  • 

• 

o 

O 

e 

o 

o 

o 

pg 

pg 

Px 

tfl 

0 

6 

px 

tf 

pg 

px 

Px 

fK 

CO  eg  o 

eg 

e 

<e  O' 

O'  <  fg  "1 

NO 

c 

» 

f 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

VI 

«n 

V) 

m 

vO 

px 

px 

9* 

tf 

9* 

tf  CO  o  o 

O' 

CM 

eg 

eg 

eg 

eg  rg  fg 

eg 

eg 

IT) 

tf 

fp 

40 

tf 

40 

O' 

O' 

O'  O' 

O' 

9* 

O' 

O' 

rg 

O' 

tf  tf  tf  K1 

pg 

vO 

•3 

tf 

40 

tf 

O 

40 

NO 

sO 

tf 

tf 

4*1 

tf 

tf 

tf 

pg 

pg 

c'j  eg  csi  fg 

eg 

tf 

tf 

tf 

tf 

rg 

tf 

fg 

tf 

tf 

pg 

tf 

Ml 

tf 

rg 

♦ 

pg 

tf 

pg 

tf 

pg 

tf 

pg 

tf 

tf 

fg 

S  (JN 
O  NO 


I 


oc  • 
3  f^ 
O 
X 
I 


K«K  CUTFlCU  IS  468.  «I  TI8E;  SS.ut  H  COPS 


END-OF-PERFOO  HITORCCRAFH  ORDINATES 


to*  Ul  ^  Fi  «i%  <4J 

ff*  -O  ^  ^ 

tM 


to*  tt*  i«A  'A*  ^  cu  ^  u'  ^  cu  ou 

(ru'a'«7'cr<roo#M*of>i»in»'o<'i 
^  Cto  ^*  iV  (N  ito  «to  ito 


ito  fto  TV  *v  *to  ito  f**  ^  a*  w  w  ui 

iO’X>>OitfiP^vOi0Tt)iUNOiCiUiO‘A 


ea^^inii}or«^^ir«to*ov'r«  ajirif<^o^^*tfi*^rto«oincor*>c^ 

mtf>tfiitfcua*oa>(M«ia'.oeu(/i(r 

cto  ^  ^  ^  ito  ito  cto  (to  ito  tto 


ooeoM^rtoeo«^\ocD^)0^tor 


«toCtoCtoCto(toCtoctoCtopoa}^^»f**a>ii> 
iO  *0  vO  iO  iO  'P  tQ  iO  iO  vO  ^  'O  vD 


•  «•«•••••*•••••  #«••**•*•••••••  !.•« 

00»->«-iiOv£'CO'«M<N;a'»OL“*''JQ  JnTC'<*»C'^*-*»OCP»^OOb»vfiiOfto  »•»•••••••••••• 

«>)(B(A;«>«^ir)o*^  u*ui-iiT^rtoiJU(r^f*fwajOiir>oo  itoCto*tottottoctoitoito«AS*^f^^iUs0 

*n  'n  '0  oi  tt  <7i  jj'  'ji  o  N.  ^  -o  vo  »r  ^  .a  .*»  >9  .(1  no  ‘P  a  w'i  *0  .0  j  pj 


aoo-to<rNflcccj*nC'«c^ff»i/)^ 

^CtoU>(toUtoUC3Po 
*0  >0  ♦  Pto  ^  tT  lO 
<N 


cjiui<ro'tf'u'(r«-**^ocD\oin^to) 
M  cto  p*  tto  (to  Oi  rto  Cto 


OUOClr-l«^^UJiAr»OPI«-*C0^ 
•  #•«•••»•••»»•» 

(to  (to  Ito  ito  (to  Cto  CM  (to  ui  Qj  cu  r«  r*'  na*  toi^ 
ujtoS'COiCiOWiaiaiavovDiiSiO'a 


««••••*••«•«•«*  ••••••«««««*%*«  oooo«<**to«to4P^r«i>Oi^«^<0m 

000«to^g;*rtor»(iiCto«wi^<8p»  «*cU(^<9^u^tfii4*OW»r>«•^^^^  »»*»••  t  »••••••• 


cto  tou  (T*  *^*<0  or*  tfiu^w)w*"»<>^au«p*«o«‘Cto*toCto)Cto  fto(toCto(tor<CtoCtoCto(naDCDrtor»v0\0 

cjv0ir)rto*r^K)  (^cri9«(^(^9'{^o9^o<3o^J3J9^K>  ^aiOiOTOiOiavOi^ifiOiANfii^'diA 

<to«  toHtotoinetoito^irtoCto 


»»•••••••••#•««••  N>vok*o*-'-to«^«>a}rto<^Tr*«*(0in 

3ooo«to^\a>ai«a^(rr*T«no— *3  k-^«o<ro!p**^rto0»-<coftot7i»0(r>in  v>  •  •  •  •  •  •  •  •  •  •  •  •  •  t  • 
(j  (toOM’iOO'o^^a;  viTnvntf>NOr*a>coii)ortoF^^»rto»^*^  cvcjftoctoctoCtoCtoCto^eo«T*»r»sOto) 


p/  ifl  va  to  *n  7*  a*  cr  O'  7^  (T  (T  o  cf  o  CO  ta  to  ^  »o  s/i  no  .a  o  e  vo  o  vc  ^a  '3  ia  vC  vo 
C4^  ^Pitoinctoctoftoctocto 


ooo^«niniaeincor<»^C'<‘^  r»«09'0>'O'Oia*^ectf)*toir>(to«’(r 

Ctotoiro(r>«o^«H«  to^t')in^r»iOccin^iooinro«'^ 

^totolOftofNCtoCtoC^ 


oooo--«^*to*n'orto<to»n*<a5jO 


Cto(to(torto(to(toCtoCto^<DCQr»r»iao 

'ato9wWto>iato*to9to)to*to)<a^i6toi< 


w  w  w  ^  Hf  «w  I*  to*  r*  M  i/i  %w  to*  to*  **  ito  tof  tor  to'  ^  vto  to» 

•to«itoo*ootoi«to«o  (na3iOinr^09^«*o'Orto^min 

tto  *to  *to  ito  ito  ito  ito  ito 


wc39ortoM^(*)(iiinr)toiMWi  w. 


(M<to(to(to(to(to(to'to*OOoor*i*toiOiO 

^xj)vo«oto)>aiOiiito}i0*o>aiaiaiO 


ooo^^ift**atoi^(ritos8^Vio 

^o'vn^iONa^totfi 

a»  o  ff*  in  ♦  >n 

^  (to 


ooo»to(>iinii}'n*ninMPtou3#*n 

^r«(rtoto«>ao(V9i 

^  fto  o  m  ♦  ^n 

•to  <y  toto 


rto«to(roi(r(tou*cc*toto#o*'f(tooiiii 
(ntn(ntf>Ta<oa)<Mooii)aitniOia 
fl’'^ff*^(!^c'0'o<^iTi(riatf'^pn 
•to  ^  (to  cto  Cto  cto  (to  (to 


r*flO^Oir>»*to^«eo(NT^>n*toTd 

to»M»in«n'Oflto«-to*to*p|«o»to>or»r* 

ff'0'(^a'9'0'9*oto»floa‘Kio^*n 

*tototo<toNfto(tottotto 


ooeootto«>toMuoin<^Nac4V^NO 
•  ••••••••••#•«• 

MCM(toCto(to<ucto<to*ogQqsr*r*>0iO 

OvOv'^ifiaNavOiOiOiriaiOvOia'i) 


ooooo»to*toCtor<ioinr*(to9iiA 


rto(toMrto(toCto(to(to*n<oop*rtoiaio 

^avOijtaiaiaTa’aiaia^ia^iaia 


l>C*K  OUTFLCU  IS  2692.  AT  TIAE  98. C(  HOURS 


ENO-OF-PERIOO  HTQRCGHAPH  0R0IN«r£S 


M  ^  r<*  OU  ^  "J  4U  <<4 

^9C3OOv0^4r 

^A«  u  (  w 


<r-^C4^^c*j*'>cyfvr^r^fMCOvecD 

l«l  W  ^  ^  M/  «>«  su  Ui»  tti  *«  il'  M  fi 

a'T*tf'o^ooo»n»^^0'p'»4nin^ 
^  ^  tv  IV 


tV(VC>J(VCV(V(V^^Ol/'<fclP«^^'4i 

%^}  tu  to  *o  ^  ^  ^  ^  m  ^  ^  ^  vo 


^^^cnvoajcvajcsow 
«  4N  o  f»  tn  ^ 
Ml  Ml  (N  ^ 


ot^cvwpt(v(rt^o^inKip%a>m>o 

ui\flvif*>o»^«f^«vu>\r>cvotv^ 

ff'  ff»  tr*  ff*  o  c»  o  ♦  »o  ot  »«»  »o  ir>  ♦ 

M  ^  ^  ^3  PI  tv  iv  »V  tv  IV. 


oooeNCVKittffni 


rvrvrvrvrvrvcv^io 
*r  \i>  «fi  o  ‘O  o  to  »*«• 


K  O  vO  tO  tO  tO 


ui  VI  til  v9  a  w  *1  IV  ^  tv  ^1  ^  ^  m  tn 


tv(V(vcvcvcv(v«n(raa3r^p*r>so 
V-  i«  0  •'^  ‘<9  '0  *ft  vT  O  tO  ‘O  o 


^^^e^'»v^n^ot^»^oc•-<a5^o<^ 

>n  ^  xO  cv  p^  4i»  ♦ 
m  VI  tv  w 


a'Of-»'>occ*vff*.ro'»^M^^cr<v 
ij).x>vivitr^tvv3ogt9viiv^\o 
o'{rtf*tf'0*ooe\jci»^or«»xoin^ 
^  «-i  K)  fT}  (V  (V  M  cv 


CM  IV  cv  tv  cv  (V  I'J  ^1  O'  o  cc  r»  f*>  ^  VI 
xOvOV}xrtr^£xD'"vOh>Ov9xO»J3‘il 


I  <v  a»  ^  a  Ml  «j  O'  o  ♦ 
^#vMi^UifO<iiaotn<N 
O'  «  ^  Cl  ^  t/^  •» 
V9  <V 


‘XlCIvV^VI'^tV^^ICOWOCU^O 
iHtc  tj'ii9'«vtv«^«Otfi*naD*n 
O'T  0*0'<T*OOM0'fv*vK'0\n«» 
•vrv»vr^»p»r>cvc4rv<v 


OOOO•^(M^i7'^O(^a0^CV<^ 

CVCVC'ICVCVCVCVCMOCOCO^rv^p'O 


■  •MMBavninvotnoo'Mce^v 
•**virxotnrvvfl<vvi'n 
^.  c*  <v  »n  «  in  <r 


^«oo»vio<*)ocDvooi/>io^O'tnao 

i/iip^voxoo'«^f^r<^n*v«e^inr» 

<rc^<ro'<^oo«vv}9)«veeotn^ 

«v^»p(yfnK>ricvcjrv 


>ooeo«»tvrvdD4r«ov'iiitMU' 

»•••»•••••»••••• 

fvrvevMfvrvrvfV»^oy('f'‘"*p«‘>o 
•  O  ‘■^  *JD  sf  O  O  xH  \9  VJ  K*  xD  v3  ‘O  vO  tO 


l•H^»^rvo'o^<T'lPao^•o 
^vvpooofxicvviinco^ 
fn  in  in  «  «  in  ^ 
r»  fo  ^ 


<0O<^<M0'0'tnt0<VO«^O*0s0 

inxOxO'OVo^-irfOviforvvitoas 

Ol(^a'0'0'oo•Hfocotv«pvllll«^ 

^«H.>«cvr)r>rvcvcvrv 


eeoo^cvcv^»u‘^0'cvoincve 

rvr>irs:<vfvcvrvcvv}oa'<sr«c*i'> 

W  tO  VI  ^  ^  ^  ^  ^  ^  W  xO  tO  ^ 


invj'oviso^rvvistrin^^*?' 
0'o'0'0'0'oo»^o«cv®v>in^ 
^  ^  ^  W  >*#  1*1  tv  tv  tv  vv 


OOWO^CVtVVIfVtUP^t^MItVW 


iip^<ve^rv(r^r^tf'*v 

^pVlOCV^CtJO^CVtO 

CV  IV  «v  0«  xO  « 
c»  ^  ^ 


tfYxOt0xO®<9^O'^®iP®®®e 
0'0'0'0'^ooe®®K>®t0knin 
rv  »V  PV  I*!  tv  CV  CV  CV 


oeooovdfvinoeip^  OfOo 

c>icvcvMtvcvcvrvmM9'«i''f'*r» 

\C  tO  tO  sT  xO  O  vO  «0  o  IV  xO  vO  xO  sO  *0 


•M^cvtotocvuivin^ 
pV  ^  *0  «  O'  xO  ^ 
^.  ^  »v 


p*at«v<v®.0(ve^'0e^®7'QO 

4n(nxOV)c»o*v®xo^«v«HO'®o 

0'0'0'0'0'ooov3®^>T'v0intn 


C9000«VM^4#♦9^^>Ci«|)«n0 


(^40l(vfvcvcv^v<v«oo'®^•c•p* 

V>'OsOvOx0tO'Ox0V>^'0'0®'O'O 


9  0  0  0 


o  o 


e  o  o 


e  o  o 


PCIK  OUTPLOU  IS  7756.  AT  TIPC  46 .5C  HOURS 


PEAK  FLOil  AND  STORAGE  (CAC  OF  PERtOOl  SJHHARr  FORHULTIPLE  PLAK-BATtO  £C3NOKt  C  COHPUTATIONS 
FIOWJ  IN  CVHIC  FEE?  PER  SECOND  iCUBlC  NE1ERS  PCR  SCCOAOJ 


<  = 

j  . 

U1  ^ 
2 
U 
< 


VI 

‘a 

o 

0^ 

u. 

(FI 

o 

• 

•  04 

or 

o 

o 

aA  aO 

sA 

Ui 

• 

NU  F'J 

yj  AC 

•” 

a 

CD  • 

^  « 

UA 

O  M 

(T 

(C 

X 

UJ  >• 

o 

CJ 

-4  « 

u. 

K 

a. 

<  »n  o 

« 

•  PS 

Wi 

UJ 

(V  fu 

a. 

VJ 

• 

-J  \JJ 

<r*  <M 

< 

o  o  e 

cr  • 

Afl  « 

S 

M  Pi* 

M  Afl 

a 

VI 

<  < 

«  ac 

vt 

UJ 

CH 

r» 

«  PN 

•  PS 

•i 

<•  fO 

m  A« 

• 

A0  ♦ 

aC  m 

X 

o 

O 

>0  • 

ir  • 

r»i  m 

in 

u 

r* 

s 

s 

9 

O 

40 

Vi 

«« 

•  04 

«  p« 

Cj 

in  'O 

r*  o 

X 

• 

AC  >a 

pp  CO 

M 

o 

o 

U1  • 

<  • 

04 

<V  Ci 

00 

«( 

fp> 

00 

W 

cc 

a: 

00 

a. 

« 

Cl  ^ 

Ci 

u 

A0  • 

>0  49 

Of 

f  00 

•  00 

4C 

«D 

CO 

W 

Ui 

m 

m 

fH 

<M 

• 

c 

o 

a 

40 

z 

00 

00 

o 

■  M 

V- 

< 

V9 

S 

X 

o. 

o 

o 

< 

1* 

M 

ot 

o 

d 

o 

UJ 

ct 

oe 

u> 

w 

u 

«l 

& 

>> 

z 

o 

X 

»  # 


•  •  • 


•  o  « 


o  o  o  e  o 


I 


U.  Ui 

o  ac  «/) 

;9  a. 

UJ  u  9  •  •  •  • 

a.  ««  4^  13  a  a 


a 

o 

Ik  -i 

O  iL  v)  o  o  o  e 
^  Ob  u*  o  a  in 
Ui  9  9  •  •  «  • 

ac  w  FI  n  <a  Ml 
•—  I  ifl  in  ♦  ♦ 


2  a. 

u  u 

»«»-(/?  o  a  o 
M  ac  in  m  o 

<  a:  9  •  «  •  • 

*  w  o  e  v<i  ^  iH 

9  X  VM  Fi 

a  o 


X  9  •  «  •  • 

9  0  r>  c  C4  40 

X  «■<</)  pH  w  in  (i  I 
M  U.  U,  ^  ^  40  F* 

oin- 

X  w 


X  UI  •  •  •  • 

9  e  ♦  m  m  i« 

X  «  U.  U1  O  <0  CD 
*M  X  I  4r  m  o  «w 
X  o  o  <M  m  F>  »n 
X  >•  X 

X  in 


9  X  CM  X  O' 

X  »-  C  »«  OQ  O 

^  X  •  •  •  • 

X  Ui  X  o  O  ^  « 

X  a  w 

X  > 

o 


A  F«  «w  r*  M-  w* 

9  O  .1  00  o  ho  T' 


ifc  •  ^  r*  w.  w 
X  Ui  V)  'n  ^0  ho 

X  i/)  •  X  X  X  X 

^  IM  3  FF  M  F^ 


o 

X  ik  Ml  ^  a  e 

^  O  X  <v  in  o 


X  X  •  •  •  • 


APPENDIX  D 


REFERENCES 


1)  U.S.  Department  of  Commerce;  Weather  Bureau; 

Hydrometeorological  Report  No.  33  -  Seasonal  Variation  of  the  Probable 
Maximum  Precipitation  East  of  the  105th  Meridian  for  Areas  from  10  to 
1,000  Square  Miles  and  Durations  of  6,  12,  24,  and  48  Hours,  April  1956. 

2)  H.W.  King  and  E.F.  Brater,  Handbook  of  Hydraulics.  5th  edition, 
McGraw-Hill,  1963. 

3)  University  of  the  State  of  New  York,  Geology  of  New  York,  Education 
Leaflet  20,  Reprinted  1973. 

4)  Elwyn  E.  Seelye,  Design,  3rd  edition,  John  Wiley  and  Sons,  Inc.,  1960. 


5)  U.S.  Department  of  the  Interior,  Bureau  of  Reclamations; 
Design  of  Small  Dams.  2nd  edition  (rev.  reprint),  1977. 


qARMEJ  LAKE  PA/A 
MV  -  11^7 


LAlcE.  Vi 

NV  -  1107 

|ViE.Lp  -  7/Sl 


SECTION  A- A 


I 


END 


DATE 

FILMED 


DTIC 


